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Obſervations in Natural Hiſtory in Scotland by Mr. Lhwyd. 
* tir 4:4 Phil, Tranſ. N? 337. 974 16, - 4 | 


E travell'd in the — — of Srotland, thry' 
Zorn, beſides the illes ot 


Cnitire, Argyle, 


ub; in the Highland ue found the people 
every where civil enough: We wet F with 
© ſeveral Inſcriptions; but none of them Rowan, 
nor, indeed, ancient J however, we copied all ge met with/of 
200 years ſtanding, S for the ſake of the orthography of the 
Trip names, which are writ differently from what they ate 
now ; we alſo took figures of ſeveral broaches; or ſilver and 
braſs fbule, or claſps Fuſes by the women to claſp their 
"Kaleriv, 'a garment, antwering our night-rails; they have 
great variety of amulets, many of which, if not all; were cer- 
tainly wy the Druids, and ſo have been handed down from, 
parents to children ever neu ſome ot n _ be dan 
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ingo E , 1. Snake-buttort:: a. Cotk-knee-ftone. 3. Toadfone. 
3 Mone. 5. Mals. ſtons. 6. Shower-ſtone, and 7. Ef-arrow. 
The Srake-butron is the ſame with that deſcrib'd in the notes 
enbighftire in Camden, by the name of adder-beadsy but 
1s 2 great variety of theſe, as to colour and ornament; inſo- 
that both in Wales, and the Highlands Mr. Lhuyd obſerv- 
ed at leaſt yo different ſpecies of them; he could bear nothing 
, oF them in, Ire/and, tho they are tenacious enough of all their 
old cuſtoms; ſo that be concludes, that either the. Iriſb had no 
Dua,, or that their want of ſnakes fruſtrated their advancing 
* Wat impoſture amongſt the people; not only the vulgar; but 
ever gentlemen of good education throughout all Sor/and are 
uh perſuaded that the ſnakes make them, tho' they are 
4 plainly glaſs. 2- The Cock-knee-ſtone is an Echinites pilearus 
inen, of flint ; which they firmly believe to be ſometimes. 
hund in the. Knees of old cocks.” 3. The 72 is ſome 
- -peble, remarkable for its ſhape, ſometimes for its var 
> Of colours; this is 2 to prevent the burning of a houſe 
and the — 4 t; and if a commander in the field has 
one of them 2 ut him, be will be ſure either to win the day, 
all his men fairly die on the 4. The Sunil. ſtons is 2 
{mall hollow cylinder of blue glaſs, compoſed of four or five 
-apnulcts'; ſo that it reſembles a midling entrochus, as to ſhape 
and fize ; this amongſt others of its myſterious virtues, cures. 
Fore eyes. © 5. The Mole. ſiones are rings of blue glaſs, annu- 
lated as the aforeſaid ſnail-ſtones. 5. They have the Ombrie 
'pelluicide (which arc chryſtal balls, or henuſpheres, or de- 
preſſed ovals): in great eſteem for curing of cattle; and ſome 
on May day, put them into a tub of water, and beſprinkle all 
their cattie with that water, to prevent being elf · ſnot, bewiteh d 
c. and 7. As to this elf-ſtriking, their opinion is, that the 
Hiries (not having much power themſelves to hurt animal bodies) 
do ſoms times carry men away in the air, and farniſhing then 
unh bows and arrows, employ them to ſhoot men, cattle, c. 
- «the arrow heads they aſeribe to elves or fairies, are exactly the 
ſame chipped fiints the natives of New England head their ar- 
rows with at this day ; and there are alſo ſeveral ſtone hatchets 
+ found in this kingdom, not anlike thoſe of the Americans; 
: Mr. Lineygd never heard of theſe arrow-heads nor hatchets in 
Mala, nor in Eng/ands, theſe elf-arrow-heads have not, been 
; uſed as 4amulets, above 30 or 40 years, but the uſe of the reſt 
is immemorialʒ whence be gathers, that they were not invented 


or charms, but were once uſed in ſhooting there, as 18 
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Roy AI Society, 
ſtill in America; the moſt curious, ad well as the vulgar 
throughout this country ate purſuaded they oſten drop outer 
the air; being ſhot by fairics, and relate ſeveral inſtances of it. 
Near G/a/cow we found two foſſils toto genert new; 006 g. 
ſembling the ſmall joints, af a lobſter's arm, but much longer 
the other ſomewhat like large Lr or perhaps, like che 
Mucro of a Pinna marina; theſe figured ſtones ate ſound there” * 
in an iron- ſtone, tho Mr. Lbwyd never ſaw them in that kind 
of matter in Wales; we found both ſhells and Zntrochs turned 
to that 3 having changed their matter, and much d 
their ſhape : Near the ſame town, ſearching for theſe foil, 
he found in the middle of the lime ſtone ſome Cochlitæ, comp 
ſed of flint; but the Conchire of ſpar were ſo much cha e - 
from the ſhape of ſhells, as hardly to be known, were it not” © 
from others in the ſame place, chat retained their ſhape mos 
entirely; the principal of the college of G/a/cormihewed us 
ſtones he had procur'd for the library; witch Roman jaſeri 
tions; we copied theſe and ſeveral others elſewhere oft 
ſame date, of which there are ſome printed in Camden, tho 
not very correctly, and others not yet publiſned: One Mer, 
Sutherland gave Mr. Lhiyd ſpecimens of the | Chamepericly- 
mennum, adianthum acroſticon, and pyrola alſines lors Humm 
Mr. Lhwyd found abundance of the vitis Idea" fois mum 
criſpis Meretti for ſeveral miles together in that and” 
that part of Mul, next to y Calumb Kit; it ia very different ' 
from the common vitis Idea ſemperwirens fructu rubro, bei 
a larger plant, and much more branch d, the leaves of a 1 - 
ſurface, and the bertics (which he was told it retains, all che 
year over) like thoſe of holly ; going up one of the high hills 
of Mult, we found Rhodia radix, pes Cats, | came hirſin. 4. 
vaccinia rubra, ſedum Alpin. trifido folio, and ebm Alpi- 7 | 
na quinquefdlia, which he had never ſeen \grow {pantaneogs; / 
— — in this iſland, a curious Fucus arborews, wich a ruffled | 
AK. - \ 6 x1 8 


An Account of the Plague in Dantzick in 70, by Dr. 
Gottwald. Phil. Tragſ. Ne 33 7. p. 1. 

H Is dangerous and deſtructive diſtemper had raged ſoer 
ſome years in ſeveral cities, touns and villages of the 

kingdom of Poland, where it ſwept away vaſt humbere, and 

even left ſome places quite deſolate; it firſt begin near Fino 

or Pickzow in 1902, ſoon after the unfortunate battle berw 

the 82075 and Sedos; the next year it appeared bereand 2 
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towards Cracot and Raſſia, and bad eaus d a great mor. 
_ tality near the Hungarian mountains, d Crapuch, till. it 
went eaſtwards to the upper Volbinia, and again weitwards 10 
Zumberg: In 104 it raged very violently in theſe two Palati- 
nates; ſo that Lemberg, the capital city of Ryfſia, loſt a vaſt 
Number of its inhabirants, and many to ſave their lives were 
oblig's to fly ſrom it; in autumn it in the neighbouring 
- places, that lie to the weſt. and ſouth, beginning at a village 
©. call'd an this ſide Juri om, and afterwards inrading 
other-places; ſeated bete ixt the rivers San and Valodarora, it 
prend till it came towards the 8amber : In 170g it left Lemberg 
und went welt and north to Great Poland, thro! Zari/low, Jien- 
awe, Zamoſe; and other adjacent $ and continued in that 
Porr of the Country, as far as Poſen, all that : In 10% it 
' — emer d the city of Warſaw, where it that ſummer. a 
vaſt many bs; In 708, it came nearer towards, Polif 
. Oruſſts, the latter end of Auguſt it broke out in Thorn, 
- where it continued till the beginning of next year, and, ſwept 
aways conſiderable number of men; this h made thoſe 
in Danrvick very apprebenſive of danger; publick prayers were 
Gerd in the" Churches, and the magiſtrates left nothing ungone, 
that could tend to the common ſafety; commerce and communi- 
cation with the inſected, and even ſuſpected places were ſorbid; 
no ſort of merchandiſe, or effects that came from ſuch places 
were allow/d' entrance, eſpecially ſuch ſort of goods, as might 
\eafily--receive, and retain the contagion z as wool, raw leather, 
furrs,- beds; Cc. All ſt and Travellers were ſlrictly ex- 
nine, and none permined to enter without ſufficient proofs, 
that they came from healthy and uninſected places; all the inha- 
bitaots were cautioned neither to hold correſpondence with, nar 
on any pretence whatſoever, either to harbour thoſe of infected 
places, or to go to them; theſe and other neceſſary precautions 
were taken, and by publick edict enjoined. from Zuly 11, 1708, 
10 February 27.1709- Notwithſtanding all which, the diſtem. 
per gradually infinugted itſelf; for, in March 1708, there died 
our of one" diltrift of the old town, calld Raambauin, ſe ven 
"perſons, the eighth remaining was a young girl, 2 order 
'of the magiſtrates, was ſent to the he pital, having alre £m 
bad 1 as:bubo's, about her; which being yet wn, 
one would not pre ſently have taken it for peſtilential, but | rather 
venereal; but 2 ſhew'd their cpidemic kind, by iin 
vn other children that were in the ſame room: In the ſaid mont 
"the Dr. had under cure a Poliſb lady, come hither from wo 
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labouring under a cachexy and tympany; in 2 


— time 
ſhe recovered ſo well, that ſuon after ſhe went to chuteb ; but ie 


was not long before ſhe fell ill again, being ſeix d with a flow 
fever, and a ſudden decay af gh and died within eighe 
days ; when they came to waſh her 

en the lower belly a browniſh. red fwelling, about the bigneii of a 
ſmall hen e 
lus; ſo much he could theo conjetture, that t was not a commont 


ſwelling; for, it was ft with a lead colour d circle, from 


which proceeded ſeveral blut rays in the adjacent However, 
this was not a- ſufficient ground to demonſtrate, ber gin public 
notice, that the contagion was already amongſt us; in the 


mean time care was taken to prevent, as much as. poffible, he 


farther progreis of this diftemper ; the ſtreeta, Waters and 
houſes ' were order d to be clean d from all manner of fich, and 


naſtineſi: On Sunday the 16th, the Governouss of the hoſpital 
deſiring Dr. Gorrwatd to be then phyſician in ordinary,” or at 


leaſt to give his affiſtarce, by reaſon of the great numbers of 

tients 2 which increas d daily; he went nent day to the 

pital, and enquiring for the ſurgeon in artlinary, he was in- 
ſorm'd that he died the day before, but they did not iknowof 
what diſtemper; in viewing the patients, he ten in 2 rm 
together, of various ages, ſome of Which had - bubo's;- others 
carbuncles, others gangrenous-ylcers, which one cannot always 
judge to be peſtilential z in another room there were ypwards of 
20 children, from fix to 13 years. of age, all which,/-cxcepring 
four or five, had either peſtilential bybo's in the grom; \armpurs, 
end about the neck, or elſe carbuncles on the arma, thighs} legs 
and other parts of the body : After the Dr. bad &Hly mformed 
himſelf of the ſtate of the hoſpital, he took bis leave, having fest 
recommended to the - ſurgeon - ſuch. neceſſaty medicines as he 
judged. proper in theſe cafes to be given inwardly ; but che Dr. 
was of opinion, that theſe were ſymptoms; if not af a pla 
already inſinuated, yet at leaſt of ſomething, but little inferior 10 
it, certain fore-runners of that defiruCtive diſt 


ad body, there was found 


, which the Dr. afterwards judged to be a Harun, 


32 
this he call'd to mind, what he had obſery'd in hie 2 


Venice, in thoſe that came from the Zevarir; and had * 
their quarantine, who allo had the plague ; and tho the ſarge 
did not at this time think that it was an thing {o dangerous, yet 


= 


ſoon aſter the diſtemper ſeiz'd bimſelſ, and all bis family, of 


which himſelf his, wife; and all his children died 2 From this 
time the malady, and number of patients daily ineteas d and 
moſtly in the outer parts, and ſubùrbs of the tow u. 
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began to complain of an unuſual head-ach ; © 
ber ſome bezoardic drops 


ſoever were made uſe of, they proved ineffectua 


dangerouſly il; but in a few days got 


vered ; The Dr. found, that all the efforts he could make were too 
_ weak to reſiſt the violent progreſs of this diſtemper; for,” one 
might daily perceive how the poiſon got ' ſtrength, and conſe- 
quently, that the diſeuſe was harder to cute: Thus the diſtemper 
ge predominant, and by the end of Auguſt bad ſpread almoſt 
© over-all the city; all poſſible care was raken to ſupply the poor 
| 2 are very numerous in this place) with neceſſaries both of 
und phyßc; to have the ſtreets, and dwelling houſes kept 
clean, and near ; the communication of the fick with the ſound 
as much as 9 and the dead buried timely; and 
in the place pos for them, by the authority and direction 
of certain perions the magiſtrates had appointed for that purpoſe, 
called Proviſors of bealih: Beſides, the peſt· hon ſes were opened, 
and well provided with all manner of neceſſaries, as alto with 
overſcers and ſervants; for 'defraying the charges of which conſi- 
derable ſams of money were collected; ſeveral perſons of condi- 
tion hited particular houſes for their ſervants, and others made 
up convenient-apartments in their gardens, and procured ſervants, 
and nurſes to attend thew, that in caſe of infection they might 
be taken cure of; the \peſt-waggons, and chairs were employed 
from betimes in the morning till late at night; the former to 
carry awaysthe dead to be buried, and the latter to convey the 
ſick to the 1 beſides the ordinary church · yards, there 
were athers made without the walls of the city: In ſhort, every 
ching was ordered very conveniently, und ſo well and carefully 
1 afrer, that wit — it vec —— — have deſtroyed 
a much greater number ; and tho' this is a very popn- 
bos city, yer during the — api Mn they did not Joſe near ſo 
many, as was reported, viz, 40,000 perions; the ' falfiry of 
which account plamly rs from the bills of mortaliry, roge-/ 
ther with the number o chriſtenings, and marriages this year, ' 
as beg were carefully taken, and publiſhed by order of the ma- 


In 
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Zune the 16th, the Dr's daughter, about fix yer aud half 
1 ; he preſently 

, with volatile cephalic ſpirits; in 
hours after ſhe was much altered, her eyes ſtared,” her ex- 
treme parts were diſtended, and violent convulfions enſned; tho 
they did not continue long; but afterwards ſhe lay, as if ſhe 
were paralytic, and could not he made ſenſible; what medicines 
| j ſo thar ſhe died 

the third day following ; the fame day alſo the Dr's wife fell 
over the worſt, -and .tho* 
ſhe was confined to her bed a long time, yet ſhe at length reco- 
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* RoyAr'SobrgTE | 1h 
—— the plague ra ed wich vie- 
; when ſeveral eminent men, #6 f . 
— 5 loft their lier; hut of 4 chief magiſtrate⸗ 
thete died — part 
2 and aporhecaries none" at 
| oy two ; but of their af 
ge —.— CO 
ſuffered but t a rt 
deal, tho? the officers eſcaped whe well; but — 
2 tradeſmen, ab well caſters as jb y men, appien- 
oy pate” and laboarers were very much diminiſhed; and 
po. ied to the number of 14/534, in which are Whew 
mluded all ſueh as were buried i the town, and ſome 
of another juriſdiftion 5 of which no true, and exact 
o collected; was publiſhed 


by Dr. Sela 
othings temark able; che firſt was, whit Dr. el. 
wig obſerved, i. chat the plague decreaſed in the ſame 
4 K bad ed f , in Fu che number af the end 
wee 9194 i Fu it tote to 131 E and in 
ember to 8 30 , which * * degree of mortal 
this' the — again decreaſed; ſo that in October t 
— 4932; in Noventber 1901; and is December 584; abd 
2 —_—— the other thing remarkable was; | 
— of the people of quality and condition died of the com 
in compariſon wi 0 of the common, and ordinary 
Py which may be attributed (next to divine providenceVto the 
— nutfibes of rich and poor, and the great care and pre- 
N rene, 
| uringithe whole time of t the citizens'enjoy 
5 boned eos their neighbours, 20 and — 1 
8 2 ſervice ʒ their gates were never ſhut, but free paſſa | N 
6 and o allowed to all; _— plenty of proviſions," a al 
manner of neceſſaries for the abſence of man and baſh, by 8 
oommunication with all neighbouring” places, and countries; 
; WH was their commerce, and traffic — 11 ioterrupted, but 
' was a moderate trade all the while; tho” che poſts did mot go, 
| yet their communication was rt quite cut off; and tho their ens 
change, and markets were ' leſs” frequented, yet their churhes 
, were 1n jon the fallen, © | 
| Having thus obſerved the regulation uſed in the courſe of this 
- Weliſttmper, — Dr. ſubjoins ſomething more of its progreſs, the 
tir dif not always obſerve tegular ſucceflive period:? oblerved 
| Vor. VI. 1 B abowy 


= 


WSI.  wiwnGat Tc, 


» "5 OE. GT IE IRE TH I CLOS. | 


32 


10 MEMOTRS of: the 


above; that in March 3709 the firſt unuſual mortality hap 
at the Naumbaum in the old town; from whence it ſpread imme- 


perceive it make further progrels ; but towards 
gan to ſhew itſelf — openly, pa from the 


wards of 4 of a German mile, and called &hidlita, & 
þ. that lie tranſverſely, and have different names; from 
the ſuburbs it went caſt, and weſt towards the town, and ſeiſed 


* the places that lie between 


tracht, beſides ſome part of the City witbin the walls, yy to- 
wards the Plaga, and likewiſe called the ſuburbs; it alſo ſpread 
very, much ſouth, caſt, and north, to diſtant places, till it. came 
nrar the open ſea, and ravaged. the lands, and places belonging 
to the town, as Hochre, Werden, and Nabzung : As the diſtem- 
per had in this manner ſurrounded the whole town, and infected 
every. quarter of it; ſo. their neighbours. on the frontiers had 
likewiſe received the inſection; but it was obſervable, that in no 
diftrit of the town was the number that died les than in that 
part properly called the city: Tho] in the courſe of the infeftion Wi 
at i ſelf, and run in a circuit, as it were, yet its motion 
was not ſo tranſient in; ſhifting from place to place, as not to con- 
tinue where it had firſt laid hold, only with this difference, that 
it did not ſo ſeverely inſeſt the places it had at firſt r. 40 
thoſe it had entered. later; and this was very well perceived, 
— 5 h Was rein the ſierceſt in the peſt · houſe, Hinterſbid hlita, 
other places. e, ee, eee 9 
The Dr. accurately obſerved every particular that happened, 
In order to find out, Ae the natural ſource of this ma- 
ady, and by what icinal means it might be refiſted: Any 
, one, Who 'peruſes.. the, autbors, that have writ on this ſubjeci, 
cannot want good information ;, but as to this particular point, 
here is ſuch a diſagreement among them, that one ſhall never be 
| able to learn from them the true natural cauſe. of the plagues 
.  hecavie jt often proceeds from different cauſes, and oftentimes the M 
lame common cauſe is attended with ſuch different circumſtances, 
-* $40 render it dubious, 204 wind ct; r eee 
1588 * + 03 bat | 
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| rity, and conſent of the apcicnt 
wy louius in his Speculum peſtss per 
—_— pare, poiſonous air, which ca 


= +, have ſometimes felt in the groins and under the arm-pits vio- 
1 © lent pains, but without any tumour, and theſe intermixed i 
3 „with pal itations of the heart; all which went off again iq | 
N | © ti heſe the Dr. thinks were certain ſigns of an infeR- i 
| ed air, only that it does not make ſo great an impreſſion on 
ſome, a8 om others; and in the fame: diſcourſe, Queſt. 15. he 
again repeat bis opinion in theſe words, that fince the air is 
infected, it may caſily affect the above-mentioned parts of 
| the bady, eſpecially the heart, the plague being often called 
- * Morbus inquinalis; with him likewiſe agree Andreas d 
Keil in his LZoimographia, containing ſeveral very remark- 
able things: What Sorbait aſſerts, Dr. Gott wald found to be 
true by experience 5 other ways he knows not to what cauſe to 
impute his baving felt, during this contagion, the very fame 
2 which he did ſeveral times one after another, inſomuch, 
t ſometimes he was not able to ſtir; beſides, when be had 
come. from faces where people oy yet unburied, or from in- 
ſected houſes, he frequently found 2 palpitation at his heart, 
a pain in his bead; and/anxicty, with arcaching to vomit, but 
| without bringing any thing up: In the beginning of October 
he fell ill of a violent catarrh, which obliged him to keep his 
beds on the third day it turned to a ſalivation, which con- 
tinted for three hours ſo violent, that his gums, and mouth 
ſwelled, as if he had taken mercury: but next day he reco- 
vered, and was well again, having never been affefted in like 
manner either before, or after 5 whence he concludes; FR 
recei 
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reccined-it from the poiſon in the-air; only it had not pow 
enough over him, o ys it might have ſuffbcared him. 

Abril 2, 1303, Dr. Ga was bir by a viper in the” 
fore-finges of his left hand, of which" in a moment after he- 

grew out of order; and at length fell into convulficns ; havi 
Iimmediateby after the bite. tucked his finger hi face ſwdlled, 
and his mouth almoſt cloſed up ʒ yer notwithſtanding,” in-thite” 
hours after, the convulſions began to cealc; and he gradually 


But to return, that the air was aRually infoRed, 
from this, that ſeveral of the inhabitants, tho' they took never” 
ſo moch care to prevent: being inſected, kept contituaify at: 
home, uſed all manner of — both inward and odr. 
wand, ſuffercd none of the infefted to approach either thett, 
os their ſervants, yet nevertheleſs they cached the infectiumz 
befides, others that converſed with people, that were Heptthy,” 
and well; and without the town, in an open free air, and well 
ſituated places, (but perhaps, by chance looked” out to fee” 
ſome - body other — dy to be buried) took the in- 


or | 
ſection, ſell ill; and died; ſo that the Dr. oanpot in the' leaſt 
doubt, but that the air is infected; and that by means of ſome 


morbid effluvia, here with it is im 4d, it al infects, 
and deſtroys - mankind z/ concern r So the learned 


Dr. Laurentius Eich fs  Diſpur. Phyſiolgg de peſr: 
There. were ſeveral indications of the diforder of the air; 
ſach as ſeveral unuſual Phænomena that were ſeen in it, the 
ſtate of the animals that moſtly live therein, S. 

Authors generally make a diſtinction between the figns of 4 
ſuture, and a preſent p z concerning the former, the fa- 
mous hiſtorian Caſper Hedjo in bis Chyronics has telated/Teye-! 
— — that happened in the ſtars, the air; the 
earth, and the waters in Germany, Tah, France, Poland, Ki. 
as certain figns of an approaching plague, which ſoon after 
enſued: Tho Dr. Gariwald could not diſprove the equities 
quences, drawn from theſe, and ſuch like relations, fince the” 
Sf crent confirms the truth of them; yet according to him the 

are but uncertain ſigns, and-as ſuch are eſteemed by Per; . 
billinus, and others of the learned: However, the Dr: gives 
an account of ſome of the unuſual figns, that happened'be-" 
fore the plague came; of this kind was the extraordinary: 
number of ſpiders, that were found in ſach abundance the 
preceeding year, viz. 108 towards the eaſt, that's country* 
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14. 
ö . the Dr. hen one day he happened to be 


ookipg aſter his workmen, he was covered all over with 
them z the ſame thing is likewiſe obſcrved, as a fore · runner 
of the plague by the learned Dr. A. Q. Rivinus in his Tr. de 
peſte 4 Dr. Gorrauald allo obſerved ſame ſort of — 
near his houſe ; the winter following, which was that before 
the plague, they had ſuch 2 froſt, as never happened within 
the memory of man; it began on the. ſecond day — 
maſs, and continued till Eaſter, during which time there fell 
ſuch. vaſt quantities of ſnow, that-they were obliged twice to 
emplay carts to carry it out of the: ſtreets 5 notwithſtandin 
the Dr. cannot think theſe ſufſic ient indications of an approac 
1 gue ; becauſe this diſtemper very often follows upon 
„a well as a hard froſt; ſeveral examples of which may 
be produced from M. Rei nhuld Carike's account of the plagues, 
that happened at /Danizick in 1352 and 1427, Cc Bur the 
ſigns that are obſerved in the air, at the time 8 
rages, are more evident; and eſpecially thoſe obſrrved in 
mankind themſelves, will caſily evince the infection of the air: 
2 Auguſt the 11th at 12 o'clock the Dr. firſt obſerved a 
ioking miſt, like a thick cloud, but of ſhort duration; but 
at 4 O clock it returned from the north-weſt ſo very thick, 
that it quite darkened the air, and obſtructed the ſight; it was 
nentber blue, nor grey, as pthet common miſts, but of a 
blackiſh. yellow, like the effluvia that riſe from the efferve- 
ſence of oil of vitriol with oil of tartar ; after it had reached 
the middle of the tou tywards the ſouth caſt; it inclined weſt- 
ards, and there emitted a very noiſome ſtench: The ſecond 
gn of a corruption in the air, as Dr. Sorbait calls it, ap- 
peared: about the beginning of Octaber, viz, a blue fiery 
globe, which came from the north welt, about 11 o'clock at 
night, and ſhot towards the town as ſwift as an arrow out of a 


how, and ſeemed to fall over: againſt. the town towards the | 


ſouth; in its. flight it ſhewed a great light all over the town; 
ho third ſign pr infected air was the accurate obſervation 
o the learned Dr. & helwig in his treatiſe before-mentioned, 
vis, that in July the crows, daws, ſparrows, and other birds, 
which at other times are to be ſeen in the town and about the 
ens in vaſt numbers; were all fled; and none of them to 
6 ſeen till November; the ſame was Jikewile obſerved of the 
forks, and ſwallows : and Dr. Gottwald himſelſ ſaw none of 
theſe birds all thoſe four months... + 
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Tbeſe things happening at this time made the, Pt᷑. oↄſten in- 
hujficive about the reaſons of them; yet be ſhould” hardly 
. e been perſuaded, that they had any Aer upon tho 
Wplagnc, ſince they may, and ſometimes do happen without it; 
Ie chere had not appeared other more dangerous, and certain 
gos of a plague in mankind iiſelſ ; theſe, indeed, were very 
Wnany ; ſome external, others internal; the former never withe 
put. the latter; and the latter but ſeldom obſerved without the 
former, only that ſometinies the external ſigus do not »ppear, 
ill the patient be dead; both haye often been taken for diag» 
pſtics, - as alſo for prognoſtics, experience confirming, that 
upon ſuch and ſuch ſigns, and ſymptoms nothing but death 
ould enſue: But great regard ought to be had; firſt o the 
ſigns themſelves, and then to the ſymptoms; for they may be 
Furious, and without, malignancy, tho' by the diagooſtics;you 
ight take them for peſtilential; and eſpecially the time muſt 
de carcfully obſerved ; for ſeveral ſigns, that in the increaſe, 
Wand at the height of the diſtemper appeared dangerous, in the 
Peginning, and decreaſe of it were mild, and 'wthoat any 
langer; for the diſtemper began, and increaſed gradually, 
and decreaſed in like manner; but the middle was the wor 
2nd moſt violent; for at firſt the Zubo were' more common 
han the Furuncles, Carbuncles, and Vibices ; afterwards the 
Petecbiæ were more common than theſe ;- tho? during the 
hole time of the contagion, they were never entirely ſepa- 
ate, ſo as to appear ſometimes the one without the other 3 at 
laſt the Petechie and Carbuncles went off, but the Zubo's con- 
inued laſt of all. TOY 1 5 
The Zubo's, which are to be reckoned the firſt of the en- 
ernal ſigns, lie very deep in the ſkin, and are at the beginning 
ard, immovcable, and round; afterwards they | grow; longer, 
nd may be moved; they do not look red — — till the 
re drawn, and brought to maturity; they are generally toy 
Ya the groins, arm - pits, and about the neck; moſt of them 
ome with a very violent, cuttiog, and pric king pain, accom- 
panied with heavy ſymptoms. (which he Dr. calls internal 
; — ſuch as pain in the head and back, ſhivering colds inter- 
anged with heat, anxieties, faintneſs, and frequently alſp 
With bilious yomutings 4 according as there is more or leſo ma- 
auy, the ſymptoms are gr more, or leſs violent; 
Womctimes they arc very mild, and the Zabo proceeds without 
great pain: Furuncles differ from the common Hub in 
, 2. that they appear moſtly in the fleſhy, parts, to the 
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ſourth ſpecies is the moſt curious, but very deceitful, as Pur- 
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namber-of";,-4, or 4 on one body; they are ſometimes fed, 
and ſwell to 1 teater height — A their pain is 
very violent, therefore diſturbs che patient's the 
other” fyrproms ate much the Ine, 4s in Salve; and the 
ure not always alike, yet they are never without « fever, 
are attended with pain in the back, and belly: Curbuncles 
and Anbras are much more pernicious, and of vatious 
kinds; the Dr. only mentions four ſorts of them, the firſt 
mes itſelf fornewhat eminent, and rifing, of a dark brown, 
che uppermoſt ſia ing ſomewhat dry, 'as if it were 
burnt, and withal it bas a loured- circle; in the begin- 

I 


ing it is frequemly no bigger than a pea ; but if not prevent · 
os {0 letvonſcs-th © hon tine to the bignecls of = crown-phtes 
it is inwardly moiſter than the following ſpecies,” and may be 


ly in the fleſhy parts, 


more cally ſeparated ; its ſcat is 
on the ſhoulders, fides, hips, neck, and on the arms 
Jegs : But the ſecond ſort Hes ſomewhat r, and ſcerns: 
Lietle more d; the eſchar is in the middle of it, which 
is entire by dark and aſh- coloured; full of ſmall cuts, as it 
were burſt, by too great a dryneſs, with a ſtrong lead-eoloured 
circle, behind which the ſound fleſh looks red, and ſhining; 
it cats the fleſh about it very mach, and fixes its roots vei 
deep; in its ſeparation: it feels drier than the former, and m 
be Ates out by pieces; it is generally fixed where the fleſh 
thickeſt, as on the buttocks; the calf of the legs, and under 
the ſhort ribs towards the back; theſe two ſpecies burn vis+ 
A. ſtrong beyond all the reſt, inſomuch, that a red hot iron 
can hardly cauſe more pain; and indeed, the patients (not t6 
mention other ſymptome that accompany them) are almoſt 
Killed by the mere pain of them. The third ſort is nor very 
large, nor of à large circamference ; at firſt it appears like a 
blood ſwelling; not ſo black as the former, the ſkin being alſo 


_ fomewhat wrinkled; in its increaſe ſmall bliſters ariſe on its 


middle and form an eſchar in fmall cluſters, which as an inge - 
nious phyfician obſerved; were ſmall Carbunties; they ate 
commonly fituated in membranous, and tendinous parts, as to- 
wards the knees, behind the ears, upon the toes, Cr. The 


man in his treatiſe of the plague has well obſerved 5; ob, 
— 3 in RR _ curieſ. Tr. 1: =_ frown — 
＋„ ul ＋, ide; it appears with 4 high bliſter, 
which is — 1 if it contained corruption; there is firſt 
round it à red, and then an aft, or lead-coloured-circle ; the 
re bliſter 
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bliſter ſoon falls, and within ſee the Carbuncl⸗ bardly as 
big as a pepper corn, which continually cars N and 


wider; thete are ſeated upon the cartilaginous parts; Dr, Gogr- 
wald found them near the pit of the ſtomach, upon the. Carts: 
lago enſiforis, and ſhort ribs : All theſe four ſpecies of Car- 
bunc/es take deep root, and burn very violently ip the begin- 
ning, but the two former mare than the latter ; the ſymptoms 
attending them are violent, tho“ not always ſenſibſe, but fo 
much the more dangerous; as generally, reſfleſanefs, Deliri- 
ums, ſudden loſs of ſtrength, pain in the head and back, anx- 
ieties, inward burning heat, thirſt, Oc. The friſt onſet is fre- 
quently attended with a ſhivering,| bilious vomiting, Cc. ac- 
cording to the greater, or leſs power of the latent Mia/mgs 
18 are always more or leſs violent. *. 
The Petechie, or malignant ſpots, which are at all times, 
2s is well known, very dangerous, did eſpecially in th⁵ con. 
tagion rage violently ; he alſo obſerved four diſtinct ſpecies of 
them; the firſt look like flea · bitet, and therefore, have been 
called by ſome' authors, Pulicares; they break: forth reddi! 
and ſoon changing their colour, grow brown, and at 1 
black; they are round, and ſptead all over the body, except- 
ing the face, where they are not always ſound: The ſecond 
ies 2 in the ſhape of; lentils, and therefore, they are 
called ticulares, and are likewiſe at firſt ruddy, bat in 


about 24 hours they change colour, and grow dark, and aſh- 
coloured; they ſpread, as the former, all over the body; The 
third ſort appears in large round ſpots, of the fame colour 
with the former, only they are found but here and there upon 
the body; ſometimes they are alſo intermixed with the lentil. 
kind: The fourth ſpecies is not valike the meaſles, and 


; * MEM — K 5 7 "the 
at the g out of 
— 7 2 ie 5 as head, and loins, vomit- 
Di TG s, palpitations — of me heart, great anxieties, 
Ba 4 ver! 2 all parts of the body, which are fre- 
uent — Fog by heat, 0 or ky. wy Delviam's 
2 , 4 diſmal cratic ring eyes, 
por fr — Fan moderate menſtrual fluxes : In tore, Fer oo 
torns are ſo many, and various, that it is impoſſible to obſerve 
them all: The next are the pla ague ſtripes, or rays, called by 
Hb. Bupt. Stanius, Vibites, and by others, Motopes; N nr 
| not obſerved, before the latter end of the / 1 eath 
i itſelf attends them; and this was wont to happen unexpeRtedly, 
| tho' the pee were tolerable, and at Gaſs {ame time 
' of recovery ; yet they ſhot upwards like Jightning, from che 
HOP to the face, all in {pots of various colours, as los, 
u, brown, and yellow ; firſt — Free face/as ti 
Tee and from thence ſpr r to the fore» 
4 Ai hw fo mg the patient in a 3 manner; his eyes 


 Siwatdl 
which t 
ſerved; Dr. 4 Ay the Hre- 
Patient, and that in the 
which recovered; and ther 2 he docs not 
_ — bog 'Purman deſeribes them to be, unleſs he mi- 
ches and property a — to the Dr. as 
EA illing, and figure,” with a 
clear wrinkled 
emitred a {mall quarrity of moiſture, and vaniſhed 15 2 few 
days; he obſe — ho Sh Ate — 
the came forth with a ſmall cold and ſuccee — 
with pains in the head, — and wearineſs; — 
were the external Ggns. 

they appeared very various 
me, it is 


As to the ſymptoms, ſceing 
tho' the Exant hemata were one ind the 

to deſeribe them accurately; yet by reaſon of the — 
he divided them into ſeveral clafſes for his own private prac- 
tice, that he might the better judge of the event : In the firſt 
claſs be placed all thoſe that were not in themſelves dange- 
- youUs; in the ſecond thoſe that were doubtful, and had various 
events, both good and bad; in the third thoſe that were 
wholly dangerous: The ſymptoms in themſelves not dange- 
* were pains in the head, .- Lean an 92 
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ating of victuals, thirſt, the diſtended 
s, dejectedneſi, pains, and ſtitches be- 
' temples, on the ſhoulders, and beavi- 
all the limbs: The... dubious ſymptoms were palpita» 
the heart, ſhortneſs of breath, anxietics, faintnels, 
looſeneſs, vomiting, dryneſs of the throat, : reſtlefmnefs, 3 con- 
tinual fever, Delirium, Cc. The ſymptoms altogether dange- 
rous, were lcepineſs, and Jethargy, palke, epileptic fits, 
cramp, bleeding at the noſc, irregular menſtrual Juxes, mil- 
carri in c e ſadden loſs of ſtrength, a 
ſtiffnela, and ſhivering thro' all the limbs, burning heat, ſtar- 
ing, and watery cycs, continual inquietude, with great ax» 
icties, external coldneſs of the limbs, and inward — with 
drineſs of the tongue and throat: But it is to be obſcrygd, that 
tho' no one of theſe ſymptoms fingly- by itſelf can ablolutely 
determine either good, or bad; yet the Dr. could truly affirm; 
that if any one of thoſe of the Jaſt claſa; as for inſtance the 
lethargy, or an unuſual ſhivering thro” all the limbs, happened 
to any patient at. the firſt onſet, he ſeldom. failed in bis prog- 
noſtication ; therefore, the Dr. adds ſome further obſervations, 
that may 2 inſtead of aphoriſms in practice, and which 
have been uſeful to bim in prognoſticating the event of this 
diſtemper z but firſt he ment ions a remarkable thing, that was 
very common at the time when the plague r and is not to 
be reckoned among thoſe fgns,. that happen by accident, viz, 
ſereral people, not excepting the ſtouteſt, were frequently 
ſtruck with a fear, horror, and anxiety, inlomuch, that they 
perceived a violent trembling, and beating of the heart, ; and a 
pain in the back; many of would immediately fall into 
deſpair, and thought the plague had already ſeiſed them; 
2 — more frequentl on 22 e in 2 
ember 5 it range to e 0 r, at 
ki found that it alſo had its natural cauſes, which were me | 
by ſome ſecret paſſions af the mind, and therefore, . might alla 
be remedied by natural means; chearful, and-incouragi 
diſcourſe to rouſe and comfort the ſpirits, contributed a great 
deal to the cute; but there were a great many upon'w 
this had no effect, who remained inconſolable, and melan- 
choly ſo far, that at laſt they died: At length this fear pre- 
vailed ſo much, that even the phyficians themſelves left he 
town ; the neareſt relations would not venture ſo much as to 


viſit thoſe that were thus poſſeſſed, or give them any aſſiſ- 
| C 2 . Tb 


20 MEMOIRS of the 
The particular accidents, as far as the Dr. could obſerve in his 
own practice, and from thence 7 are as follows; the 
Subs were in the beginning of the contagion moch more dan» 
gerous than aſterwards; and thoſe that happened on the left fide 
were more pernicious than thoſe on the right; which very well 
agrees with what Nivuinus p. 34. bas obſerved: Yubo's did not 
always require to be drawn,”'and extracted, nor would 
ſometimes he drawn, or forced outwards, but were divided by 
ood emol lient medicines: It was better not to lay plaiſters pre- 
ly upon the bubo's, but to ſtay till the fifth day, and then it 
might be done with ſafety: Carbuncles ſeated on the nervous parts, 
2 more dangerous, than on the fleſhy parts: Where car- 
les did not quiekly come to ſeparation the caſe was dange 
rous: Garbuncles without the patient's being particularly fenfi- 
ble of them, and without heat and great Jaffizude, were followed 
death the fifth day: Carbuncles ly after the fifth, or 
ninth day did well permit of a cure, but requir'd great care, eſ- 
pecially that the patient ſhoald not catch cold; If a bubo hap- 
pened near a carbuncle, it was a good ſign, and leſs dangerous 
than if the carbuncle was alone: Carbuncles hard by Pere- 
chie, or ſpots, were generally mortal'; The Petechiæ, or 
| as reſembling flea-bites, were mildeſt, and beſt of all; nay, 
patients went abroad with them, but ſeldom with any 
benefit to themſelves : Perechie that did not break forth before 
the fifth day prognoſticated death: Such Perechis as are called 
1 enticilares and Phrpurarg were at this time all mortal: Occult 
_ Petechie caus'd certain death: Vibices, or plague ſtripes were 
infallible Ggns of death: As ſoon ay a ſhivering, with pain in 
the head, and back, bilious vomiting, and great laſſitude hap- 
pened, then was the patient ſeis d with — mh If the ſhi- 
vering was violently ſtrong over the whole body, and a trembli 
in allthe limbs, and the pulſe withal weak, then death infallibly 
enſued on the third day: Hemorrbages, or bleeding at the noſe, 
or irregular -menſtrua] fluxes,” whether they hap the firſt, 
ſecond or fifth day, or even the ſeventh or ninth were always 
dangerous, and mortal: Generally all evacoations, if they came 
with ſudden loſs of ſtrength, and an noequal trembling pulle, 
were not critical, but colliquative, and oc:afion'd death: Ordi- 
nary menſtrual fluxes, if there were no Zubo or Furuncle, were 
not dangerous: Generally all beginnings of this diſtemper, which 
affected the lenſes, or nervous parts, were da and fignt- 


fied death : Great inclination to ſleep,” or Jethargy at the firſt 
onſet, was a dangerous fignz and tho the patient bore up 


under it 
the 
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e 
ſes dangerous; if t t da 
n. af the ni on. 


the ſeventh was the laſt; nth, then the patient 
into an heQiic fever, and died ſome weeks after: If the patient; 
on the third day, after the onſet of the diſtemper, appear'd; 
and talk'd much, yet had an inward timourouſneſs, then he 
died the third day after; if the patient was taken with a ſhiver- 
ing, not ſacceeded by heat, but great weakneſs, and without any 
vidble fear, had 2 dry throat, a dry breaſt, and à tickling. 
cough, the caſe was very dangerops: It in to be obſerv'd, that in 
this diſtemper, no critical figns appeared; yet ſeveral accidents 
had their certain determinate. days. | 
| Before the Dr. concludes this part, he takes notice of the ſigns. 
of the urine, which ſeveral learned men give little credit to; nor 
does the Dr. himſe If take them to be infallible, as to the day. 
noſtics, and prognoſtics of the diſtemper z-Dut when compar'd 
with the reſt, they give great light to the phyſician, ſo that be 
may be able to form a more certain [rw of the ſtate, and 
event of the diſeaſe; for inſtance, a clear and pale urine, which 
we otherways call raw, and unconcocted, if it ders not ſoon 
change, and give a ſediment, is dangerous; à bloody and putrid, 
urine, let it Jook otherways as it will, if it had on the ſurface a 
pale red circle round the glaſs, was at this time y a f 
of malignancy; nay, tho? the urine was not ſtirred, and only th 


circle ſeen, it never-prognoſticated any good, but was at leaſt a 


fign of great weakneſs; lixivious urine, without ſediment, and 
half concocted, and alſo in finall quantity ſhew'd a want of 

ſtrength,” and a fatal event. | | 
As to the indications for practice, care was taken to 
enquire after, and procure whatever t tend to the preſerya · 
tion and cure of the le: A good diet was recommended to 
them; that the ſuperfluous, and luxurious abuſe of victuals might 
not add fuel to the e common brandy ( the Panacea ofthe 
rolger) was advis'd againſt, and forbidden; and in its ſtead the 
moderate uſe of French brandy was allowed them, and not wich- 
out great benefit ;- for thereby the ſpirits were cheriſh'd, and 
fear, and anxicty baniſh'd, all violent paſſions of the mind proy- 
ing deſtructiye to health; pot-herbs, garden Fruits, und the like, 
which are generally flatulent, as as very ſalt, and high .ſfea- 
loned meats, were not allowed. | 
The medicines in pharmacy, which were made uſe of, were 
many; beſides thoſe publiſhed by order of the magiſtrates, and 
written by the phy ſiciam in ordinary, for the preſervation of 15 
| = people, 
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ſpecißek preſcriptions 
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eſteem, were 


E 


arations of 
d 


3vi. Torr & fighllar. Is. Theriac. Venet. Zvi. Rhabarb. opt. 
Zii. Croci orient 5118. Zedaar. Zii. Myrrh; rubr. Ziii. Aga- 
Fic, 3i Gentian, Diflamn Rad. Tormentil, Camphor. Caſtor. 
Nad. Angelic. aa. Je. miſce : theſe ſpecies ſmall, and 
upon them a- pint and a half of good French. Srandy ; then 
. in a warm in 4 well clo#'d bottle, and extract the 
1 __  einfture, of which take 12 drops as a preſervative ; but thoſe that 
14 dre already ſtes d with the plague, or any malignant fever, muſt 
take a ſpoonful of it, and ſwoat upon it: As to this Arcanum, 
= Dr Gorreeald can neither recommend the compoſition, nor the 
= operation of it, not having found, that it . any thing 
: extranrdinary in the diſtemper, nor was it ſo beneficial as much 
_ more ſimple medicines: Such as made uſe of their own phy- 
3 | ficians, and followed their preſeriptions, fared, no doubt, much 
3 the better ſor it; as having their bodies ſeaſonahly prepar'd with 
alexipharmics, bexnardits, antiſcorbutics, diaphoretics, diure- 
tics, gentle Jaxatives, SC. | 
Dr. Gortwald's preſervative was an eſſence, prepar'd of the 
ſpecies of the eſſence of woods, faffron, aloes, and red myrrh, 
extracted with ſpirits of wine, adding thereto the Mixtura fim- 
iy Which he found bencticial, not only towards prevention, 
likewiſe in the cure, as ſhall be ſhewn hereafter : Dr, Godfyey 
Sue, an ngen jous phyſician of Danrzick made vſe of this 
medicine with a-great deal of benefit : Dr. Acharius Muller, at 
the very time when the was at the height, had great ſuc- 
eG with his decerimm Antowensi ex Miner, which doubtleſs, 
was mid with bezoardies ;''beſides his Eſſentia preſervariva, 
wh Dr. Got1wakd gave ſometimes a bezoardic powder at night, con- 
_ ſiting of che bezoardicum compoſirum Wagneri, or elſe this 
=_ - bezoar mix'd nh Specsficum 7 ng Michaelis; and if 
mn there were the leaſt appearance of the diſtemper, he ordered his 
mw Wahn minerale confortans, mix'd with a beroardic or diget- 


tive. - 
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compolitigns of ro een, the 
Fc pou none of the leaſt conſiderable ; of which tho Dy, 


order d very frequently to le the 
point of a knife ; yy tad e e | 
or by reaſon of m ocholy found any alteration about 
others he ordered it as a preſervative, to be taken in a morning 
ix d with beg A e Rad. Tormon- 
. C 0 or. 9 1 
iac. . Zo Zedoar a. 
rubr. . Gra 26. Conch. mars dir: Iſs. Kurcin. 22 
iltat. rubr. & alb. Carn. Viper. Orur. cancer. of. yen. 
Corv. f. a8. 3is, Anriw. diaphor *. Nn, Anodin. 
min. 311. \M. Daſis. 1 ad i. g 2p 
Thoſe ho were oblig'd io be frequently, or conſtantly with 
their patients, made uſe of a vinegar, prepar'd for 
(of which there are ſeveral compottions) which 0d hy 
wardly, and likewiſe ſmell'd to: Others made uſe 
ſublinguales, of which alſo there are ſeveral 
Gottwald preſert d to them the Placentule fenettu 
Dr. Sylvius Bocco has deſcribed in hw Obs. curios. 
when he viſited his patients, he ly held 
mouth: to take away the bad which was very 
=—_ patient's 3 the rooms were ſmoa k d with jun 
t, powders, candles, and efpeciall Jn 2 
bur this lad mult be carefully made uſe = 
had red myrrh, and ſaltpetre, bojI'd in ks * order d 
to be pout d upon a hot tile, to ſmoak the room with; and chis 
was done with confiderable benefit. 
Evacuations were likewiſe reckon'd by fome 
ſerratives; but as that common proverb, viz. vis vs 
1s not * e, but often noxious 


in the Time of the 3 plague; great deal of harm: A gentle Jaws 

ative taken once in a he Setting or fur weeks, accord 
to the tempe rament of the? could not be amiſs; but it — 
be done with great care, and 2 patient keep with in doors; Dy. 
Cort wall for — OM le, generally made uſe of the urn 
laxativa, firlt i 5 {by bis his father; it confiſts of the Burt 
Pulpe Coloeynthidis cum ſpiritu Vini parat. Part. 2. and the 
—— 54 Scammonit 74 Pariter cum /pirien 

Vini reftific * art. i. Theſe” muſt ſtand to dige im 
Balneg aporis for ſome days: Other laxatives — 


ſuc 
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made uſe of; if bue | ime; 
re himſelf- Pas N 


But much more re to be had, as to vomitirig and 
bleeding; if we dees to the indications, we cunnot re · 
Dre either of without danger; bleeding is, indeed, 

genera r and there be blood Wl 
* enough; which, by a di F extrancous matter, may be 

eafily brought to an cbulition, and ſo rarified, and conſequently. 

require 2 1 2 33 and then there is an indication, that it | 

wants vent: But during the contagion, - very ſeldom was any ſuch I | 
| 
| 
| 


commotion'perceiv'd in the blood, but rather a concentration of 
the ſpirits, and à want of the natural heat; to prevent which, 
ervation rather than the diminution of the maſs of blood 
was to be conſidered; befides, theſe can be no indications 
how to rve health; conſidering what the Dr. obſerved, as a 
mortal in this diſtemper, viz. hemorrhages ; if the hemorr- 
bage had happened critically, and not fympeomarically, which 
N indicated à colliquation, 3 threatned 
ath, then thence might be formed a judgment, that bleeding | 
might contribute ſomewhat towards preſervation: The Dr, was Wi: 
obliged to take up with ſuch ſigns as nature offer'd, ho, f 
herſelf, ſufficiently ſhews what is moſt Eecneficial, and alſo what 
is moſt noxious ; becauſe ſucceeding experience confirmed, that 
the indications, according to the external ſigns, were contrary to 
each other, and therefore could not inſtruct, either how to pre · 
ſerve, or cure. bY ror, | 3 bi 
Sometimes bleeding in the plague, has been reckon'd a thing 
indifferent; but then the indication were very obſcure, or en- 
tirely fallacious; yet the Dr. thinks it were better omitted than 
ordered: Sometimes one cannot know, whether the patient has a 
diſpoſition to receive the venom or not; ii he has, bleeding: is 
ablolutely dangerous; if not, it ſignifies nothing; nor is it any 
comſequence, that all thoſe that receive the peſtilential venom 
muſt be over power d, and kill'd thereby: The poiſon, doubtleſs, 
retains its ſtrength to operate; but it finds ſomething that reſiſts 
its operation, according to the temperament and nature of the 
body; which reſiſtance phyſicians ow in the natural heat, and a 
free operation of the ſpit its, which cannot well be preſcrv'd by 


bleeding, tho' they may not always be diſturb'd thereby : Not- 
withſtanding, the queſtion is not, whether bleeding be generally 
pernicious, but whether it can be allowed to be a preſervative in 
time of a contagion ; becauſe, as the Dr. has ſaid above, it is 


abſo- 
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45055 Aretha and pernicious to ſuch as are infefted, or 


Kis. it 3s bot only of Jeſs uſ® than bleeding, but 

uch more dangerous; ce) ay when the contagion is at the 
fight; or, 1 is Peng, that the contagious CLE h not 
to be ſearch'd for in the ſtomach ;, cauſe it ads other ways, 
thro? which it may ipGnvate itfelf into the body; and tho” forme 
perlons aul receiye Jome of this venom with their aliment into 
the Mage yet by reaſon of its ſuptility, it does not ſtay Tony 
there, ut preſently þ ics, nd_ attacks ſome more noble i” 
for, it i well known, that the effet of the venom is prese to 
be ghlery d in the blood; which it diſturbs, or altets in the 
ra/is, or-motion, and conſequently dilorders all the functions of 
the whole b dy 3 whence it is, that the onſet may not be d eaſily 
obſery'd, tho? its progreſs may: But if vomiting be only defigned 
to cleanle-the paſlages, then . muſt know, that the dif 
temper ſeldom or never has its riſe in the inferior parts of the 
Abdomen, but commonly affe tts firſt the nervous parts, by which 
means the i are likewiſe affected, and cauſes ſeveral 
bad ſymptoms, ani 
fielt paſſages ate ſufficiently cleans'd, but it is to the great pre- 
judice and ruin of the patient; whence it may be concluded, 
that evacuations without great neceſſity are abſolutely uſeleſs, 
2. We muſt avoid ſuch preſervatives, as produce indications, not 
for the better, 1 the worſe; the commot ions caus d by 
vomiting are not natural, but brought about with force and 
violence; for which reaſon Galen obſcry'd, even in his tine, 
vomitoria habentia locum, ubi morbus vectibus eft expellendiis ; 
whereby in a great meaſure the more noble parts may be weak- 
end; nay even the f A 0 which confiſts the vital eſſence) 
are cdl, and 5 75 Jh'd, which Milt are the greateſt pre» 
ſeryatives of the body; and if theſe are diſturb'd, as they cer- 
tainly are by vomiting, then the body is render d the more diſ- 
pod for recciving the contagious venom. 3. It is the opinion of 
the moſt. learned, add _experienc'd practitioners, that vomits in 
their nature, and power Hacker 1 ordinary poiſon; how 
is it then poſſible, that one poiſon ſhould qualify another? 


4 And laſtly, if they be conſidered as auxiliary remedies, then 
let them be adminiiter'd with the greateſt caution poſſible, eſpe- 
clally at a time, when they choak and kill 1o'many 1ympromat- 
cally; if an argament 2 poſteriori may be allowed conclutye, 
then what was ſaid before of bleeding, may alſo be Jaid 1 
vomits, that they prognoſticate an unhappy event to the diſes 
Yor. VI. 1 DO 04 


convulfive motions ; Whereby it is true, the 
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© univerſal medicines, the Dr. reſolves the following query; via 
_ whether, the ef nes wy or ſpitting can, and ought to be 
ider d, as apreſe 


\ 
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and that they have not the leaſt uſe imaginable in preſervi 
from contagion ; 3 it ha that a man ebe 
and diſtends himſelf with victuals and drink, and that crudities 


lie in the ſtomach; in which caſe there are row indications for 


the uſe of vomiting, to prevent crudities the blood; and 
* _— Aw erous. 1 TY 

well at the Cave of 4 plague, as at other times; this is undenig- 
ble, but it is certain, that ſuch crudities in the body can neither 
increaſe, nor promote the contagious Miaſina, ſecing, as bas 


been obſerv'd above, it immediately ſeiſes the nerves, and conſe- 


gooey occafions convulſions, and ſpaſms, which frequently 
r, and cleanſe the firſt paſſages more than is neceſſary, inſo- 
much, that when nothing more can be expell'd out of the ſto- 
mach, the gall itſelf is ſometimes brought up with ſuch violence, 


that the very Viſtera are ready to be torn to pieces: Whence it 
appears, that no remedy can be more dangerous, than vomits ; 
. therefore, great care ou 


t to be had in giving vomits, and ſee- 
'd, otherways patient is ſoon ſent 


ing them well admini 


"out of the world. | 


_ Having ſpoke of evacuations, which are otherways call 


con- 
rvative in the plague? For, Jacobus Fohanny 
Wenceflaus Dotrzenski has extoll d it mightily in a particulat 
treatiſe, and recommends it as the greateſt preſervative: Dr. 
Gotrwaid was himſelf of a phlegmatic conſtitution, and very 
inclinable to ſuch an excretion; and upon ſmelling, or taſting 
any thing nauſeous, he was oblig'd to void ſpittle in large 


© quantities, which very often e to him during this plague, 


when he had been in places far from being agreeable ; yet he 
could not ſay, that this ſpitting (which in him ed natt- 
rally, in others muſt be excited by medicines) was anyway! 


. ſerviceable to preyent his being infected; by reaſon” that the 


peſtilential venom does inſect rhe ſpirits, and maſs of blood 
more than the Lympha, from which the Saliva is ſecreted ; be 
fides, perſons infected did not ſwallow the venom, or convey it 
to the ſtomach by the throat, but rather receiv'd it thro? the 
Aſpera Arteria, and lungs : In the mean time he could n 
lay, that ſpitting was fo 1njurious; but he ſuppoſes it unneceſ 
ſary to force it by peculiar medicines; for, there is a great di 


ference between a venereal, and a peſtilential venom ; the latter 


- preſently attacks the ſpirits z. and if it does not quickly oyercome 


£ 5 75 


them, it may likewiſe enter the .Zympha, and then a ſalivation 
may be a remedy towards curing the diſtemper; but the other 
is. the venereal venom is net reckoned at all dangerous inthis 


age, nor does it want ative, provided one avoid the 
3 any preſervative, provid 


ot it. bat | 
The Dr. proceeds in the next place to the cure, and relates the 
remedies he found anſwer in this diſtemper: It is certain, that 
at the time of the contagion, a phyſician cannot always exactiy 
oblerve every indication; ſe veral prognoſtics appear d very often 
at the firſt onſet, which ſo. ifallibly came to pals, that there 
was no need: to attend to the diagnoltics; and tho* geceffary 
means were not for that reaſon d, yet the diſtemper 
baffl d all the care and remedies uſed f 
treated, as is uſual in other diſtempers, then it would have. been 
neceſſary to have conſidered what was moſt Proper in the three- 
fold / fountain of diet, pharmacy, and ſurgery ; but 
ſuch, that the patients would frequently abſtain from thoſe things 
which might be noxious to them, of their own accord, by 
mere gatural diſlike; notwithſtanding ſome would venture. too 
ſoon (when ina good way of recovery) into; the air, which pre- 
ſently occafion'd a relapſe, that coſt them their lives: Several in 
the beginning abſtained from eating, and drinking; and ak 
they defired to have a glaſs of wine or the like; comman- 
ly mall, and well -brew'd; beer agreed beſt with the infected; 
as to ſlec ping, and waking, ſeeing they came ſymptomatically, 
the patients could not by all the perſuaſions either hinder, or 


proc ure them; as ſor much mot ion, the Dr. never advis d his 


patients to it, but rather to keep in bed, and keep 22 unleſs 
when out uf fear, they would unſeaſonably give :mſclves up 
to much reſt, and then it was beſt to make t ſtir about 4 
little, to prevent melancholy : As ſoon as eyer he was ſatisſſed, 
chat his patients had the plague, he abſolutely avoided purging, 


vomiting, and bleeding; for rally thoſe to whom they 
were rived tho! -chey — — ſo robuſt, did not 


eſcape death. 9 2 pa f 
In his practice, Dr. Gottwald took the follow ing method in 
curing his patients. 1. To extinguiſh the, peſtilential venom. 
2. To mitigate, and aſſuage the violent iymptoms. 155 To 
rve the natural ſtrength, as much as poſhbl ; for firſt 

of theſe he us'd bezoardics and ſudorifics, ſuch as 7iz2ura bezoar- 
dics Michaelis, ' mixtura fimplex, ſpiritus dig eftivas Schroder. $ rip: 
Bezaard. Buſſii, Efſantia 2 is 7 9 An 7 K 
nor. „ Diaſcord, Fracalt. Palois berg. Ha 5 4 
Wr "0M D 2 n Bexoaru. 
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1 If the patient was to be 


the caſe was 
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Bae, bi, Bubi, Wit, AV run. Amin, ad 
e Michatlis, tet; Fit ordered che above mentioned Heu 
Preparariva te, be given in th beginning of the diſtemper; fk 
fimes in 24 hours, from 25 to 77 Ape, — — 


ſtrengeh, and age of the patient; and every twelfth — 
9525 took one of the bezoardic 7 #6459, wh did- à great 


1e benefit 3 the Pr, Hewi and the Brankrdficift Mun, 
id Verba, Warner very beneficial ; or elſe this, or the for. 
x mix'd with the Jpectfie. cephalic. | 45. or Bezpuru, me. 
Aubin. Pit, with the addition of n. 2. and Myrrhe rubin 
for, $alph. Lac Sulpb. Mirrum Antimon. Suplbur Mineral. and iccbrd- 
ing to circumſtances he added fonjetines Crore ren, The Fir. 
tuarium Diaſcord. Fricn fry * diſſolwd in Aua umi. MAR/O0e Sarbbict, 
Vermeil. Storzoner&,” beordit, Carthii Vonrd; Angelica Ling MHIY, 
Rate, Galige, &cc. with the addition of the 'Z entia ritri ligui 
da, and made pleaſant with a ſyrup of chat kind, makes a 
good ſudor ic, and alexjpharmjc porion: The following po- 
ion he” preſcrib'd with great henem̃ ro his patients R . 
Storzon, Scordii,' Tormantille, Millefol. © a4 i. Aceri. Be- 
20afd Ils. Ent. Lignor, Zii Mixrur. ſimpl. Zi. Elixir 
oprierar. 3ſt * 2. Bir. Fernel. Zii f. maturu for three 
doſes: Upon the taking of this mixture, the patient wa made 
to ſweat; and fn to drink any — cold; and [after the ſweat 
te took a cordial powder, preæpar d in much the ſame manner 
«with the Speries cordiales if ſolgrrs alenipharmuce Zwelſeri i or the 
Dy's, Sulfour minerale, mid with Ang gr. Mur gar. Lap. Hyacinth. 
BSmarugd. Brevard. orient; and other cordials: Whenever his pati- 
ents were very much inclined to be flecpy, and to dove: much, 
he added to the former medicines volatile tales; but if on the 
contrary he perceived any coll iquat ions, then he ud to add 
Crocus orfertt. Theriaci t#leſtis,; and other = hut with 
cation; 1f' convulſions and fpaſms happened, then ' cinnabarine 
medicines were ſacceſsfully applied; in hemorrhages the Mar- 
tialia and the Lincturu antimonii were very % 219 
Pr. Gortrald in the pext place es an account of ſuch mefli- 
eines as were made uſe of externally, and were capable of mti. 
gating the extraordinary fſymptocns: As when the patient is firſt 
taken, his limbs gre quite ſtiff, and benumb'd- with cold, as it 
were, by the violent artack of a cold ague-like fir; in which caſe 
were preſemly applied hot bags, fll'd with oats, or the patient 
was rubb'd well with warm clothes, to bring him to warmth 
again ; anodynes proved jineffectual againſt inquietode and 
Delirigm! ;” but Fol. Rute, ſalirii, pluntupinii, ſrordu, ſirpilii, &c. 
mis d with ſalt, and moiſtened with role vinegar, clapp'd — 
abo 
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Adu ihe heut wels of & ways 5 des of 3 


FA a {mall bolſter mh the ahi  Þemgtit7s -moliteried Wich II- 


= ch, and had their 


till the patient was pall 1 ee 
were 38 him, . e "THe W e 
of the diſtemper re 81 N or the Tee 4 Harms 


4Imonds,. and /; 1575 Phy, 77 df th es te 
of 'a emen 75 0nje, us Ven lg, rec. 
Hartſhorn j jellies made 2 barley 1 4 


Royat Bdciwnel 1 , 


Pairs in the head were often with t ordinary Jo 
ries pro'eucuphs Dip: Bbrol, of which one part; mined wit 
varter pare of Nw 8 and Fol. Rur, Porculage 
nd vie we hulf a part, i to Bae 80 about the 
head dec oem ſleepineſe, = bliſter way applied on 
the 3001 Reg Iown wp the woke, ip: efpecially ſome _ 
ening falt, in the noſtrils: Violent 
rhwa's wee cations of pokemon] . — 
gent witn m ine. heriact, 
Hyldur, or —— 2 1 with vihegar, and pen 
wy taither, or Titieb, TP rey walm to = 5 
eding ar Yhe volk bad! dhe Ve En 
thuld. not by aby Mee, 8 he? | 
and i it Pere, it Kant bes 6h 55 if it u 5 
the thirf day g yet che Dr. found it Wee ei al 
ut lint moi ned with vinegar of roſts inte the woſtrils, ud 


neger upon the hollow part, juſt aboye he got beigen lar 
eye- 7 or to put rue 1 teil roſcs, + "Fs en Gould - 
be. with rasherry 'rinagar betty 2. che lee, 
to Apply it to the neck": the” 44 
. was uſed, and' ferimes Ty pr, 280 
ſweetened with ſyrup of mulberries, g Oe. and ſome- 
times vled without any . Henp ie e 4s 10 Adden lot their 
kits Jejected, all manner of c 
Jics, 1 cardiacs x were d 9. and whatever was thou t wou 


ſtrengtben the patiept; and cif he' deſired x plats of Ren, 
was never denied it; bur this ap petite ſeldom, hs et 


and Allermes, 2 with Au ceraſor, gy Vain, 


Tilllor. 10 Rubi Ys c, to 105 10155 aca ſometitnts 


the * Citrs, Granator. WY irarss wh  COGONOY thrp, 
rum, &c, alſo ptiſans/and 7 . 


ench, or 
wine, 2 57 the additiom of /prup. atetb/ifdtis Ati, E 

ribium, &c. all which do 25 e *he 751 
Among the powders the win are like wiſe of uſe; s 
pretiofi, cralla rubra, unicorum derum, laps; Nur d. itt. 
NOT: orient. Magiſterium Margorit, brieni. . 
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torallotam; Scc. and what is better than all the reſt, the /id- 
phur minerale'if well prepared, as it has been by the famous 
Baſilius Valenttus and Franciſtus de la Bos Syluius, and com - 
manicated to the. Dr's father as a particular Arcanum: Befides 
theſe, © Hpirbemata were applied to the head, heart, and 
pulſe, which were of ſome alata for by the pleaſantneſs of 
their ſmell they very much rcfreſhed, and recreated the ſpi- 
rits,-and'ſo retrieved the patient: Both heating and cooling ap- 
plications were of aſe, and were applied as the, phyſicians 


„and the ſymptoms would it; as the 
= cephalica Carol, V. — 2 Rogine Hun- 
garke,: Lilur. cant, Kc. mixed with the Confe3io Althermes, ſpecies 
andi. Ent. Citri ficea; Efjent. Ambre ficta, and the Acetum ; 
aun, rabi idei, ſambuci, calendule, yritl red roſes, white lilies, pony, 
. ard, ſaffren, Theriaca, and Mithridatr ſpetier Diamargarrt. 
| 105 iatragachnth. Aid, Kc. and © bicabie in compounding 

Weh topical medicines,. one can hardly be much out of the 
way, 2s to. their quantity and form, there fore nurſes may as 
well mix them as apothecaries: The common people made 
uſe of Theriaca, bay brrries, bitter a/mmds, thymr, proper-toort, water- 
8 ee, Kc. mixed with crumbs of | bread, ad 
ak, a little camphire, or vinegar, in which was ſtamped rue, 
'plantain, houſelcek, parſley roots, at alſo leaven; G 
he third fountain of 97 02. 9 5 ſurgery, afforded” a 
great deal of : telicf; To mollify the Bubo's tome made uſe'pf 
cakes of black pepper, mixed with vinegar, ang oi of roſes, 
er white lillies ; or they mixed theſe cakes with honey, . 
and whear-flawer, and applied them warm in manner of 2 

leice ; others togk camomile flowers, freſn butter and hint- 
„Fed; to draw the Baulos it was very common to apply roaſted 
,6n10ns, roaſted; figs, or Icaven, mixed with vinegar,” white 
muſtard · ſeed. we powder of Haie flies; and then after 
that, they uſed a plaiſter of oil of turpentine, tat, and yeliow 
. wax: Some very much recommended ZEmplaſtrum mans Dei 
_ de, mort; others the Emplaſtrum diac hylon cum gummi: ei 
"of itſelf or mixed with the Oxycrocenm, to mollify the Zubo's; 
F by means. of cupping-glafies, or bliſters, or ever by in- 
,cifions, extracted them, and afterwards cured themſelves z but 
ithe.carbuncles required more pains, care, and caution; in the 
' beginning an Emplaſftr yn! defer ſium,” applied about "the car- 
Hage le to prevent its farther progreſs, did much good; after- 
is to caſe the pain, and bi ing it to 4 ſeparation, they pur- 
ſued it with cnc ſearifieations, unguentum * N 

e rhe 


. Unguetrrtum Baſilitolns ſimplex, &c. or what el ſurgeon 
1 ; thoug ht 


1 
1 


F 


' Royat Soort Ty. Tx 
thought proper; at laſt they applied digeſtives to cleanſt 
22 be fine plcifier | fc NT Wh Gi, 
The Dr. ewe how he inſtructed thoſe (who either out of 
poverty could not, or a filly. apprehenſion would not makę uſe 
of a furgeon) to cure themiclves with ſucceſs, not only of 
Bubo's, but alſo of Carbuncles: He has already obſerved, that 
plaiſters need not be applied 'to-Bubo's, till or five days 


after their appearing ; he ordered the Emplaſtrum Diario. 


1. 
1 

1 

's 

d 

f 

L- 

2 

0 compoſit. Oxycroceum and Melibor, of cach a like quantity, "well 
1 mixed ; or elſe the plaiſter, which at Danrzick is called . 
a gedingianum, conſiſting of ZLithargyrium,” oil and wax; others 
1 took Lit hargyrium, Minium, Ac. as it is deſcribed by Moyt- 
Js conys in his travels p. 119. If it happened that the B dif- 
Hh ſolved and went away, it was let paſs without more ado; but 
* 

as 

le 

7 

d 

8, 


if it grew larger, then Dr. Gorravald ordered them te apply a 
bliſter of leaven, vinegar, and Syaniſb flies; upon which the 


Bubo would gradually come to break; and then with a digeſ- 
tive made of the ' yolk of an egg, turpentine, maſtic, M- 
vian balſam, and à little ſaffron, with the addition'of Habit 
medicamentalis Crollii, it was brought to cleanſe'; and 4 
the purulent matter was well diſcharged, the ulcer ſbon 
| healed by means of the aforeſaid plaiſter : Carbuncles were 
by ſoon cured by the following method; he ordered the pare 
f round the Carbuncle, as yet untouched, to be well waſhed 
25 with Agua calcis, and then put the Enplaſtrum Apoftoli um 
1 Zawelferi over the Carbuncie; and over that again a poultite 
| clapped between two linnen rags, and applied three times a 
5 day, made of Camomil rs, Lintſeed, Flower of 'beans 
8 and barley, boiled in milk to a proper conſiſtence; this drew 
forth the Carbuncle admirably well ; fo that the eſchar ſoſten- 
ed, and began to ſweat, and likewiſe ſoon came to a ſepara - 
, tion; at laſt the ointment, or digeſti ve only, with a defenſive 
plaifter cleanſed it, and the cure was perfected with Ep 


: 


7 firum Voegedingianum ; this method had ſurpriſing ſucceſs, - 
a An Account of the Roman Eagles; by Dr. Muſgrave. Phil. 
at Tranſ. N* 337. p. 143. Tranſlated from the Latin. 


bo HO Sewechius and Topper men well verſed in the 
military affairs of the Romans, ate of opinion; hat 


and tho” Dio Cocceius, lib. 40. calls them ais pvors; and Ar- 


N, , . a 
rian Diſſertat, Epicteti, $4upud]a ypuod; and again 'Xenophon 
e nah. ſpeaking of k 


the Perſians, from hom this military * 
5 | zu 


their eagles conſiſted entirely either of ſolid gold or filter; 


ee 


denominates them ny 7 
ined. lib. 8. yet of preg. ſeem to have my 
ads of 'gichot- of theſe metals; When ch 

thrope . the Curia at Rame ſor Jo 
Sum by. Horus Wb. 2, g. 11. or Sets by Sus ayer 
Save c. 7 Cicero Philippi. 11. 85. dog 5 29 0 
we are nat to ſuppoſe it to baye beep 

rather, according to Huchner Thou 


1 4 


e 12 5 i in 


fr 2 
firm this, Fluter in PH 2 
prog nh 4- all the lame Sells, Sap. RI, i. b. 
2 over with gold : When Nero te paired his houſe, 
been hurt down, and called it Aureg, it is not pro 
hat it convited.of purc gold, but rather of gilded d columns, 
* windows, c. Suetar. in Nerone, c. 31. 
Gicero calls — — eagle Argentea, Orgt. in Ca- 
+ —j c. p. it is EN „ that it was all of niafly filver ; 
2 when Pliay lil 27 . ll ne that Mit hridatess cha- 
viats, in che fe . the * were aug & ar- 
— it is nat to they were of pure gold or 
yer z the xeaſonof the thing 1091 cantradidte this ; for, 5 
one muſt know, that theſe metals will not bear friction; be 
ſiches, the weight of gold Aach that a chariot of that metal 
would be altogether uſeleſs, becauſe it could not be drayn : 
Ia theſe and he like ex . 2 are to conſider, pot only 
the ſound of the wor their primary meaning, but 
likewiſe the nature of the ig ſpoken of; and did we. care. 
2 obſerve this rule in ex planing avcien author ve ſhould 
it of conſiderable —— 
Having premiſed this, we obſerve in the firſt place, 
that the eagle was the military + 25 of a whole, legion, [A 
a 2 and fixed to the end of a long Haſta or ſpear; w 
| eig 22 aloſt-by the Aguiliſer or cagle: bearer, and be. 
hel by the ſoldiers, <ipecially-thoſe of the firſt cohort (con- 
1 Et appears from Yegetius /ib. 2. c. 6. of 1105 foot, and 
25 rſe, in all 1237) might be of uſe to ſuch a number of 
men in keeping their ranks, obſervipg their diſtances, and 
- conſequently, in retaining their order * battle 3 
5 aniwer — urpoſe, the cagle mult, needs be large "and 
Rand high ;-and firit as to its height, in all thoſe adJocutions, 
or ſpeec 46 2 the ſoldiers, commonly repreſented on Roman 
coins eſpecially. ſuch as have the Haſta of 2 prope d. 


in tbe ground, and the caple r- d perpendicular, 5 


2 Aur aus edit. Lip. 1692, gilded 
of gold ; and 40 con 


OT $0e12Ty. 33 


bei N e and Huſts het is wont to be to the 
217 7 7 ag * neatly in à ſeſquiter- 
obſerved in the coins of Caius Caſar, 
ud Gath GW : the Dr. had of a 22 e ſize and of 


braſs) and Galla, Stewech, Clue. a ib. 3. Vegetis 
* : 1 Mai Arian 10 id. and of Gordian Al Erd 
16935 jo A coin of Ot (which the De, like- 


212 11 repte oting Sectritas P. R. now. ſuppo the 
* of the 22 * to be fix foot (which may be reckoned 

r ſtature for ſach an officer) it will follow, that the eagle 
and 4 Hf a together ate eight foot high, of which, at leaſt he 
12th part js de be allowed for the eagle, whoſe depth will be 
_ der and from this we may conclude its other dimen- 

N its 2 which, if the eagle be of 

wh Rl, pounds Troy Y, if of 9540, 600 
pounds 77 KT but where wall we find a ſtandard- beater able to 
N catty and raiſe aloft ſuch a huge bulk of gold, or even filver, 
F 3 the end of a Haſta; ſure not any, 


| 


g de Aſilirid Romand lib. 4. from a paſſage in Florus, 
ir P of the Varian deſeat ſays, that an Aguiſiſer con- 
ceal in a corner of his belt, that it might not fall 


p into e ao of the enemy, would hence ſuppoſe, t bet 
was no large body; but as Horus is much 2 — in the other 
parts of this . vide Ryckil Ani madverſiones ad 'Tacitue 
ly 7.33. o no regard at all is to be had to him, when he differs o 
ar widely both from other authentic authors, and from the truth, 
and nature of the thing itſelf. 
'F Dr. Muſgrave then dee that the Roman eagle was made 
either of wood, cork, leather, or paper, or fome, fuch Ii 
ſubſtance, laid over with plates of filver or gold, with expa a 
wings of the ſame plate, and ſometimes with thunder under its 
feet; for ſuch an cagle would anſwer the purpoſe: What a+ 
voured much the notion. of the exceeding ſmallneſs of the Ro- 
mas eagle, was the too obſcure and erroneous account authors 
give us of its ſhrine; as if ſet thetein on the end of a ſpear: le 
15 true, that in the camp at the head quarters there was a chapel 
or 7 wherein the eagles and other military enſigns were te- 
Ac 2 t and adored, as is evident from Heyodian lib. 4. 
y , but there were alſo ſuch chapels in private 
N a 4-4 ars from Cicero Orat. in Catalinam c. g. 
Upon conſidering all this, none ſeems to the Dr. to haye ex- 


gn 
plained the matter better than Aut. Auguſtinus Dial. III. Ants 
de 114. in Ca 3 who writes * the Celli 


ing purple; each 
legion 


Vos 
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legion carried a carved eagle on the end of a ſpear or Naa 
l 921 ineruſtated or laid — with plates of gold or aber x 
Plate I. Fig, 1. A coin of Gallas repreſenting his cffigies on: 
one fide, with this inſcription IMP. SER. SVL. GALBA..C #8, 
AVG. TR. POT. on the reverſe, the Adlocatio. 
Fig. 2. A coin of Hadrian's, on one fide HADRIANUS, 
AVG. COS. III. P. P. on the reverſe, the Adbocutio. + 
Fig. 3. A coin of Gordian's on one fide IMP. GORDIANYS, 
PIVS, FELIX. AVG. on the reverſe, the AdJocutio. 
The three following are braſs coins, vis. | 
Fig. 4. A coin of C. Cæſar, on one fide C. CAESAR AVG, 
GERMANICVS PON. M. T. R. PO. on the reverſe, the Adlocutiq 
Fig. 5. Another coin of Ga/ba's, on the one fide SER. GALBA, 
IMP. CAES. AVG. on the reverſe, the Ad/ocurio. 2 
Fig. 6. A coin of Or ho, on one fide IMP. OTHO. CAES. AVG; 
TR. POT, on the reverſe SECURITAS. P. K 
It is obſervable, that in all theſe coins, the eagles are nearly 


of the ſame height ; viz, about three foot above the head of the 
Aquiiifer. 


An Experiment on the proportions of the aſtent rita 
Vine, berween 1100 yh lanes, 'zrhoſe ſurfaces were Placed 
at certain different diſtances from each other ; by My. Francis 

* Hauksbee. Phil. Tranſ. N“ 33). p. 151, N 

4 | M R. Hauksbee took two glaſs planes, about fix inches long 

and two inches broad, and ſeparated them, after being 
made clean, at cach extremity by 32 pieces of braſs plate, whole 

, thickneſs, when laid upon each other, and preſſe ether by 

. ſcrews made a diſtance between the planes nearly equal to +, of 

an inch; being thus prepared, he plunged one extremity ing 
ſome tinged ſpyrits of wine; and after he had wetted the inn 

ſurfaces of the planes therewith, by declining the upper extre- 
mity, he ſet them upright, and found that the ſurface of the 
ſpirits between them remained higher than that of the ſpirits an 
their out ſides, by a diſtance _ to the firſt line CD Plate 

Fig. 7. above AB (the line A B being the common ſurface) in all 

b the experiments, on the outſide of the planes; after this, he re 

4 duced the diſtances of the planes to half the former, by taking 

E away 16 of the braſs plates from cach extremity thereof; then 
lunging them into the ſpirits, and uſing them in all reſpefts as be 

fore, he found the ſpirits ſtand between the planes juſt double ti 

| 11 1 they ſtood at in the former experiment, as may be obſerva 
* 
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by the line EF, in the figure ; again removing half the _ | 
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of braſs pieces wi i ig Ee at each 
SIR Faſt double bat in the . 
to a hei to that in riment, - 
mark d in the figure by the line GH ; thus from — reduc d 
them to ſout pieces at each extremity of the planes; then again 
the ſpirits were obſery'd to remain ſuſpend = twice 5 5 
mentioned height, repreſented by the line _ 
riment the planes were diſtant from cach otherbut to an inch; 
nearer than that he could take no certain meaſure; but he ſy 
poſes, that the above mentioned experiments are ſufficient p 
ground a calculation upon, even of the neareſt approximations, 


Sole further Experiments, ſhewing the aſcent of "Water be- 
een two las Planes in an hyperbolic Curve ; by 70 
Same. Phi an. N“ 3357. p. 133. | 

R. Hauksbee found by ſeveral experiments, that _ 
perbolic curve, mentioned Phil. T . Hanf. Ne 336. ho 

in all directions of the planes, the aſymptotes being Ib — 

one the ſurface of the water, and the other a line drawn a 5 

5 5 af fides; thus when the touching ſides were plunge 

the ſurface: of the water, and the ate c dephr d, 4 | 

_ to remain lower than the angle 4 Plate I. Fig, 8. there 

would 2 875 r ſuch an oblique curve, as ſhewn 2-2 

the Fi ich and in the Fig. 9, 10, 11, and 1, 24 344, Pl. 

#b — the ſurface ae on the outſide of the planes, 

= as their touching fides ; now tho” the curve dd riſe between 
—_ in ſuch an obliquity, yet it conforms itſelf in its 

to the aſymptotes, vis. "45 the ſurfuce of the water, ac 

— fides of the planes; for, ſuppoſi ppoſing the aſymptote 

till i 


at to be continued; as in the pricked line; it ſarmount the 
fatface of the water to ſuch a height,” or ſu the planes e. 
tended in. the ſame manner ; then would the water remain be- 


tween them in the appearance of the . — lines, being at al 
diſtanees from the ais of the curve, equal in teſpect to the 
1 and ſo of all the E which are the 
ule of the ſeveral angles, made by the — ſides of the 
Planes: Now when the touching 9 were p ard pas, pa- 
ralle} to the ſurface of the water, as in Fig. 4s PI. 1 er 
poet under it, then upon lifting them up in the ſamme*poſition,; | 
till the weight of the water between the planes” overbalanced che 2 
power of their attraction, two curves, one from each ſide of the A 
planes, would open themſelves, and moet each other ip the nad 
ale, ap repreſented in the where hey would 
E ; — 
4 


4 


36 M E MOTR S f ge 


8145 ad form , „ 2 41 fides $9 8 BE 


it is very remarkable, that this. curve would 
ween the plancs, at an rqual diſtance 2 yo beak 
es, * ſurface of r The fame figure is likews 

uced between two round glaſs planes, ad repre 
ig. 4- the aſympiotes being the fame as the former ; that is, 

one the ſurkgce of the N the other a wa — drawn from the 

touching point, Lyra to a * drawn from the am ty oP: 
te part of the at rig I with a line 

the axis thereof: Mr, Hauksbee te hel experiments 

the lame in YVatuo, as in the open air; ſo that that medium 22 


nothing to do in this extraordinary Phenomenon : The planes, 


made ule of in the foregoing experiments, were about ſeven 


inches ſquare, opened on one ſide to an angle of 20 minutes, or 


. e 


A. WO Atcount of the aſtent of drops 00s) of * 
teen tuo Glaſ? RAch 20 5 22 balf long, wn 

4 Table of the Diftances from the touchin 1 ac] and 
the ke of RN OY by the Same. . Tran N. 337 
P. 155+ | 
— of vige did not move ſo nimbly berween the 
as oil of . which gave Mr. — * 


of - meaſur les gene accuracy; 
3 — wing te e 2 
one vadrant A* fo ſomewhat 


time; following tables ma 12 
eee — 


In Phi, Fun. N* there is a 1 
of es th . dt 


from the touching extremes of thi * · gre 

ſerv'd;/ chat in the: table whe e to an 
angle of 10% 11 nearer than four inches of 
en extremities ip his obſervations; but fo 

28 it ſeemed t be much in the ſame proportion (as be 
bu A in the courſe of thele experiments) with the table 
whe the plc wer peed od 58. h Onan 
DIY volt r ö A2 2) 
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Some further Mieroſtopical Obſervations en thi Animalleals 
"found —＋ — &, by M. Leewenhoeck. Phil, 
ran W. 235. p. 160, * wr 
Animalculum, that was fd. in a 


fo, as they could not conceive, how 
ae could be performed as allo w 
ſuch a motion g for, when. we obſerve 
endu'd with motion, moving any part 
ſently conclude, that . theſe parts./ arc not 

conſequently, we may couclude, that the . 
the above-mentioned Auimalcula is uſeſul to their 
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weed th be taken out of the water, that runs with a gentle &urrent, 
tho Delft, in order to obſerve the above-mentioned Animal. 
citla, ingether with others of ſeveral ſorts, that were faſtened to the 
duckweed, of ran about upon it: Amongſt others, he found ſame. 
Arimaicula, whoſe ſheaths,” at the extretne parts, were a little. 
thicker than the hair of ones head, compos'd of ſmall globules 
very cafily diſtinguiſhable: He view'd one of theſe 4n:maleuls 
for a good while together, and obſerv'd ſeveral times one after 
another, that when the Ani malculum thruſt its body out of the 
ſheath, or tale, and the wheellike, or indented particles moy'd 
at the ſame time in à citcle, there appeared out of a' clear and 
tranſparent place, a ſmall round particle, which, without nice 
viewing it, could hardly be perceived; and this particle, grow- 
ing larger, moy'd very fwittly about its axis, as it were, and 


continued without any alteration in its place, till the Animalcu- 


lim had drawn back part of its body into its ſheath; in doing 
which it placed the {aid round particle on the edge of its ſheath, 
which thus became augmented with a round globule ; and where- 
as the Auimalculum had placed the faid globule on th eaſt part 
of irs Theath, at another time it fix'd it upon the ſonth, or north 
fide, by which means the ſheath was regularly increas'd on all 
fides ; whence it plainly appears, - how much the divipe wiſdom 
5s diiplay'd in the regular formation of the ſaid Aui malcula. 
Having further and very accurately. view'd.the circulating in- 
dented wheel-work, he obſeryed that it caus d an 3 
very 


motion in the water about it; by which means fey 


minute particles (only vifible thro' the microſcope) were wafte 
to the Porh Atimalculim, and others driven 7 Pet's: 
eulum rnade uſe of ſome of theſe particles, that were thus drawn 
to it by its circulating inſtrument for food and nouriſhment, and 
other particles that were almoſt come to it, were driven away 
very twiftly, and rejected, as it were, by the A4nimalculum 
whence M. Leewenborck inferr'd, that thoſe particles, which 
were thus thruſt away, were not ſor its God: From this 


diſeovery ve may conc lude, that ſeeing this kind of Auimalcu- 


lum cannot moe from place to place in the water, nor conſe- 
quently gs in queſt of its wod, as other animals do, that are 
endu'd Wick mation, being faſtened by the tail, or other parts of 
the body, ix muſt neceſſarily be provided with ſuch — 
68 are ſit to move the water, and by that means come at the par- 
ricles floating therein, which ſerve for the nobriſhmetit, increaſe, 
und defence of ils body: IH we obſerve thoſe Auimalrula, which 


wich cheir long tails are fuſtened to ſome part, or other of the 


| md 
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. a a great, many are dilcover'd, on the little vt 
uck weed, & x; that they do not only make 4 — = 
motion with the extreme part of their bodies, which. motion; in 
proportion to the 1aid, part, is very: great; but that they: ikewiſe 
can draw in their tails, and that with a very quick , mation zi by 
n 5 more the 7717 ol of A POO when 
ch their tails out again, and maus Ppringiug tei water 
Aer them, they procure new food: M. Leewenhoeck likewile 
obſerv'd a very few Animaleula, whole bodies were ſhort and 
Wk, and much larger than thoſa other Animaiculs. that:lodged 
yes in a ſheath, and were faſtened by their tails, - or ex- 
treme parts; of the mall roots of the-duckweedz*and: the theſe 
Thort, and thick Animalcula could move from place to-place;” yer 
they alſo had a,ciecular motion jo che fore mark of their bodies; 
whence he concluded, that thoſe motions fer Tame other pug- 
poſes than only;to'draw in their tool; upon farther” confidering 
hat rde the uſe of thels indented wheel-wotks, Which re- 
ES mach the nargel wheels of a clock, or 1 12 

owns that they ate ,yery neceflary to produce a great motion. wn 

"water; fo 85 17 ad 7 5 wheel), * ald Pro- 
duce but a Very ſinall motion; whereas now, esch tooth. in dhe 
nid wheel, or circle produces à confiderable mation, in comps- 
rifon of what a, ſaiooth and plain one; would. do; whence nppears 
the lurprĩ fing order, obſerv'd in the formation of eh A- 
aulas, which ate hot to he perceived with the naked ee: 
In the beginning of . uf M. .Z2-*e7hoeck being ig 4 garden 
where was 1 pe of? ſh, obſer#d_ upon the Water of the - 
'faid pond a thin ſcum floating, that was of a greenalh colour, 
tho“ there was nothi en in the water; which ſeemed. fur- 
priling to Fitz bees he had obſerv'd at other times, that the 
water of the {aid fiſh-pand was very clear, and 101 was that 
whence it was ſupplied ; and he was told, that when 1t rained, 
rhe ſaid ſcum ditappesr d; be took à little piece of wooden lach, 
and drawing it over the ſurface of the water, he placeda_ imall 
drop of the water upon à green wine-glais, and viewing it Wien 
the microſcope, he diſcover'd a yaſt many Arima/zula lnexceeang 
minute, that they almoſt eſcaped his fight thro” the raicroſcope z 
there were alſo ſeveral ſotts of larger Animalia, mixed with a 
great number of little air bubbles of an exceeding {mallnets; Now 
when people waſh their beer and wine glaſſes in ſuch à pong, 
who can tell how many of. thoſe Ani nalculd may remain Nick- 
ing upon the fides thereof, and by that means be conveyed into 
the mouth; which being ſo, it appears, how the 2 
| Tee- 
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Th 


Woman 

, 

357. ty 
i e 
1 pretty Well recovered, fo that ſhe was able: to take 
thing to purge ber after them; and ov the zoth of Auguſt 
'tod 2 8 and on the 2ſt of p 

ho Parke, Which only gave ber a eee 
bs 


Sprember 14 1 anothet 
0 viokevly o rds and downwards, hn F6 y 


2555 
| nad conruld ons; about which rice Mr. Der ham Tap. | 
pee ud = child die of which ſhe was not delivered till 
child was a. female, and in 


Arancc 
el e f lufty, nd bk at its delivery the midwife 9; 
ed it had bern dead five or days; { that its belly was 

and the x rg bout and the. whole. body tended to putri- 


faction: But what ſeemed moſt remarkable ro Mr. Derbaw was, 
that the child was ſo very full of the ſmall pox, that hardly a 
pins bead copld be put between the bliſters, which were v 
, and full of matter, Tike the puſtales of an adult, "when 
the ſmall: -poX are at the height, on a lietle depreſſed i in 
middle; But as full of puſtulet as 25 was, — 4/1 mother 
bad but few and very Famer fy the child, as Mr. Derbam 
Tuppos, E e that which would have been more ſevere 
t 
e this 1 of the above- rener 9 
IES, 1. en a woman in ar — po, 
| ker it be likely that the chil ſhould be i in danger of catch- 
ing and having that diſtemper after its birth? 2. Mhether the 
above-mentioned child had the ſma!l-pox at the very ſame time 
with the mother, and not rather a ards, becauſe the child 
"was full of chem, after the mother was well tecorered? ; 
Mr. Der- 
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Mr. Dor bam is apt ta think, that the great flux, and tendency 
of the blood to aprons in the cond os might ht draw in the hu- 


mour, and prevent the greater eruption of the ſmall pox in the 
mother z and that for want of a pro * 2 thc the re- 
— broke out afterwards in t and that it really 
had them after the mother ; nature ay pc ds 180 
the child, which were not compleated on 


Several Obſervations made in Natural Hiſtory as North- Aae 
in Yorkſhire ; by Dy. Richardſon. Phil. Trani. N33. p. 167+ 


OA ohn eb hy of North-Bierly, who lived till he 


of age, never made water, and yet Was in 
perfect ee vigorous, and active; he had conſtantly a Vi- 
Lerbes u bim, but without much uneafineſs; the obſtruc- 
tion muſt have been in his kidneys, for, he never had any ineling- 
tion to make water; the ſerous part of the blood, which ſhould 
have been thrown off by urine, was diſcharged by the —_ 
and meſenteric arteries, by means of the glands i Ins the 
he died vo —— nd inſtance is of old age in wb, 
Waterho fr Jager both born in North-Bierley, and 
own fiſters; the 1 had been married, died in 151, 
in the 1 goth year of ber a and the latter died unmarried in 
her ape ; the Dt. would not have 
taken notice of their age . — it falling ſo far e f 
ſeveral inſtances, —.— a d in Torkſpire; but joy 


there is not! any that comes u rt wart 
On Monday — vantities of tench 
hton in 


tote 1 poad deen CD Mi Vines af 
of being brought to At ord on Tae 


—_— 
day about the ſame time, on Wedne/day fix of them were lent 
the Dr. Upon opening the baſket, wherein they lay; Which Was 
= gona rable nor far from a good iv and had remained there 


| morning, he thought the eyes of ſome of them 
—— Turſdey ws : got 


putting cwe'of thy elk a pail of water, in 

leſs than two hours time they ſwam very lively therein; che'other 

rat's e gns of life, he put tliem into the ſame pail, am 

t they all ſwam about in it: Burbolrs, being a f 

not —— we with in the ſouthern rivers of England, ate 

often wund in this eſpecially in flow rivers, and ſtanding 

waters; as in the river Foſs in York, and alſo in Deren; but 
no where more frequent, than in the fen-ditches of che ie 


about four miles Doncaſter ; The Dr. has ſcen 
times abundance of ſmall W by angling in the mon- 
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tainous lakes of north Wales, notwithſtanding the difficult ac- 
ceſs to theſe places, where a good ſootman can ſcaree climb 
to them; the Dr. does hot doubt, but that theſe lakes are yearly 
ſupplied from the brooks at the bottom of the mountains, eſpe- 
cially in ſpawning time, when the trouts endeavour to ſurmount 
all 2 ries, by paſſing up the ſmall rivulets to depofire their 
ſpawn for the preſervation of their ſpecies, where it is the moſt 
cure from the violence of other fiſh, and by accident fall in 
theſe natural ponds, where they continue all fummer ; not on 
the treue, taken in cheſe mountainous lakes, are fmall, but 
likewiſe the charrs; taken as they aſcend the ſmall river : > { 
che large lakes near Zhan Berys, to depoſite their ſpawn in the 
ſands there; theſe very rarely exceed a freſh 2 in bigneſs, 
the Dr. was aſſured by Mr. Zvans vicar of Lhan Lens, 
who faw ſeveral of them caught; and by his account of them 
they are no ways different from thoſe taken in Winander-Mear, 
excepting in magnitude, where it is no unuſual thing to meet 
with them of two pound weight, and upwards; this ſmallneſs 
in fiſh the Dr. ſome time imagined to be owing e coldneſs 
of the water, theſe lakes being ſupplied: with 4i ater from 
the mountains for eight months in twelve; the 1Mz#ners of vitriol 
. .and allum, being met with in the hills thro* which ſome 
of the water muſt drain, does, perhaps, not à little contribute to 
the rovghneſs, and coldneſs of the water; the contrary effects are 
und in waters that run thro' the limeſtone rocks, where no 
robgh falts are found ; the trouts there are large and fat; an in- 
tante oi Which we ſind in the trouts in Matham Tarr in Cra- 
ben, pear Sethe, where they are frequently found two foot long. 
The Dr. corrects a miſtake in Mr. Ray's Synopſis quadruped. 
\£5c-po1 95. where he ſays that Muſtela vulgaris is called here a 
. Foumnarvor Fircher 5 Putorius is called in the north of Zngland, 
4 Foimart, quaſi foul mart, or ſtinking mart, in oppoſition to 
the warts that emit a muſky ſmell, and are often. mer with in 
the woods there, and taken by the hunters in inows: Theſet- 
mine ig ſtequently met with there in winter, and looked upon, 
ben they appear, to preſage ſnow ; it begins to change ita co- 
Jour from brown to white, about the beginniag of November; 
he had ſeen one or two of them, that in t enge March 
were changing from white to brown. Qu. wherher theſe animal, 
do * always continue white in the more- northern parts of the 
world? | a n 
be Nut-hatch, or Nut-jobber is not frequently to be tet 
Wu in the ſouth of England, yet is ſo common in the 55 — 
4 * - .1+ vet 
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that the Dr, has ſometimes ſeen fix or ſeven df them in one day 
in the woods; and he thinks this muſt be the bird Dr. Plor in 
his Nat. Hiſt. of : Oxfordſbire calls a wood-eracker, and which 
he takes to be undeſcribed; he has with much pleaſure often ob- 
leryed theſe birds crack nuts, which they do with very great 
dexterity 5 and a ſervant of his, obſerving about CH n 
—— ey 1 r 2 di "ws 15 0 1 been 

a bollow tree, and cutting , be brought from 
* als 3 Dr. — with a 
neſt of the Regulus Criſtatus in a thick thorn: hedge in his or 
chard, built round with a little hole at the fide 3 the outfide was 
green mois, the inſide hair, and feathers, not much unlike that 
of the common wren; the eggs were ſmall, and white, with fe» - 
veral brown ſpots upon them; the note of the cock is very agree- 
able, not much unlike ſome of the Paris kind,; the Dr. never 
met With the Coctea promatia major Geſneri in the north; bim 
he found it N about the middle of May in Stunsfield 
fields amongſt the briars and brakes, eſpecially near the famous 
Roman pavement, | - +21 7 - 


Some 0% en on 4.5 mechanic Arts, and Phyſic of the 
Indians in 1709; by F. Papin. Phil. Tran, N* 355, p.45. 
HE Eat. Indios furniſh more : materials for mechanic 
arts ſciences, than any other country in the world; 
the artiſans there have a ſu dog ſkill, and dexterity ; they 
excel particularly in making linen cloth, -which is fo fine, that 
very long, and broad pieces thereof may caſily be drawn thro” a 
{mall = If you tear a piece of: muſlin imo two, and give it 
to one of their fine drawers to ſet it together again, it will be 
impoſſible for you to diſcover where it is joined, tho! you mark 
it on purpoſe to know it ; they will place together pieces of glats, 
or China · ware ſo artificially, that one cannot perceive it Nas ever 
broken : Their embroiderers work very curiouſly in filigreen'; 
they imitate any work made in Europe, tho" the ma- 
chine they make uſe of, and all their other utenſils, do not colt 
upwards of a crown g; the looms their weavers ule, coſt no 
more; with theſe they fit in their courts, and yards, or on the 
fide of the highway, and work thoſe fine ſtuffs ſo highly 
eſieemed over all the world : Here they have no need of wine to 
make Aqua vitæ; but make it of a {yrup, ſugar, ſome certaia 


ſorts of barks, and raifins; it burns bitter, and is ſtronger than 


any made in Europe. They paint flowers, and gild very tne 
upon glaſs; F. Papin was A to ſce the yellels, they — 
44 2 | to 
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her 
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is it — b 
oxen with a 
only twiſt, or N their tails; t 
they teach them to lie down, and 
up, or lay down their burden: T 


beaſts are very docile; 
up, when they either take 
make uſe of a hand-mill 


reak their ſugar-canes, which does not coſt them above 10 

15 74 the perſon that grinds, works and faſhions the ſtone with 
ac and emery: Their maſons will pave the largeſt room with a 

ſort of cement made of brick · duſt, and lime, fo ther it WA 
vel: 


ſeem to be but one ſtone, and is much than 
F. Papin ſaw them make a fort of pent-houſe 40 foot 
foot broad, and 5 or 6 inches thick, which they raiſed up, and 
fixed to the wal on one fide only, without putting any prop 
underneath to ſupport it: Their pilots take the altitude, or lati- 
tude of places with a cord that has ſeveral knoWMn it; they 
put one end of the cord between their teeth, and by means of a 
piece of wood fixed to it, that has a hole thro? it, they eaſily 
obſerve the tail of Ca minor, which is commonly the 
lar-ſtar, or north- pole: Their lime js uſually made of fea- 
melle ; that made of ſnail-ſhells ſerves to whiten their houſes, 
and that made of ſtones they chaw, with the leaves of  Zetel; 
F. Papin has obſerved ſome. of them that would take the 
quantity of an egg in a day: They make their butter in the firlt 
pot that comes to they cleave a ſtick at one end into four 
varters, and ſtretching them out aſunder in proportion to the 

ze of the por, that contains the milk, they turn the ſtick 
round different ways, backwards 'and forwards, by means of a 
cord twiſted about it, and by this means make the butter in a 

| ſhort time: Such as {ell butter have the art of ing it paſs 
4or freſh, when it is old and rank; to do this, they it, and 
pour upon it ſour curdly milk, and in eight hours after they 
duke it out in lumps, and ſtrain it thro' a cloth for ſale: Their 
chemiſts make uſe of the firſt pot they meet with to revive cin- 
nabar, and other preparations of — which they do in a 
"= imple manner; they eaſily reduce all metals into a powder, 
which F. Papin ſaw them do; they put a great value upon 

tale, and braſs, which conſume as they {ay, all viſcous humours, 
and remove the moſt ftybbdtn obſtructions: Their phyſicians 
1 Are 
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are more cautious in ufing ſu than they are in Europe 
they correct it with butter, and put broth e with 
long pe per, wherein are boiled the kernels of the Hudiam pine» 
apple: by feyers they uſe with ſucceſs wwolfs-bane' corretied in 
cow's urine, and arſenic corrected with juice of lemons : A phys 
fician is not permitted to take catè of à fick perſon, l he 
can gueſs at his diſcaſe, and what humour is moſt gory t, 
which they eaſily know by feeling” the patient's pulſe, and t 
are ſeldom deceived: The principal diſeaſes that reign in this 
2 are, 1. The Aſorder hin or Colera morbus; to cure ig, 
they forbid the patient to drink, and bum the ale of his ay 
2. The Sonipat, or lethargy, which is cured, by putting | 
the patient's eyes bruiſed mixed with vinegar, 3s | 
Pilhai, or obſtruction of the ſpleen, for which they 

ſpecific remedy, unleſs it be that of the Mbit, or converted 
Indians; they make a ſmall incifion under the ſpleen, and put 
ina long needle between the ſkin and fleſh, from whence, 
ſacking with the end of à horn, they extract out of the brite 


a kind of fat matter, reſembling P#us : Moſt of the phyſicians 
have a cuſtom of pings drop of oil on the patient's urine; if 
* 


it ſpreads abroad, t it, is a ſign, that jent is v 
hot within; but wa contrary, if i 
it is a ſign he wants heat: The common 


medicines; for the megrim, they ſmoke, 


keeps t 
people uſe fiimple 
ike tobacco, the dried 


bark of a pome tree, reduced” to a powder, and mixed 


with four corns of pepper; for the common head - ach, they ſmell 
ta a nodule, e od of a mixture of Sal armoniac, lime, and 
water, tied up together in a linen rag; they cure ſuch "dizzine(- 
ſeg of the head, as proceed from a cold thick blood, by drin- 
ing wine, in which are ſteeped a few grains of frankincenſe q ſor 
deafneſs, occafioned by too great a quantity of cold humours,, 
they drop into the car a drop of the juice of lemons: W hen the- 
brain is charged and oppreſſed with watery humours, they 


ſmell to black cummin-ſeed, bruiſed and tied up in a nodule; 


For the tooth · ach they put upon the tooth affected a paſte made 
of crumbs of brrad, and the ſeed of the Stramonium, which 
{tupifies the part affected, and eaſes the pain: In an hemorrhage, 
or flux of blood they make the patient fnet to bruiſed mother» 
wort, or wormwood: For too great a heat of the breaſt, and 
tpitting of blood they cover over with paſte à Giraumonr (an 

1"dian fruit like a gourd, and which taſtes like a Cirra/) which 
they bake in an oven, and drink the water that comes from it: 


For the colic, that proceeds either from wind, 6 
+ > . s * y 
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U they cure à difficulty of urine, by drinking a ipoonful of 
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| A to-this Juminous-appearance in the wake of ſhips, F. De 


wich clouds, and no lights in the lanthorn, or 


. a_—_ 


hey give to drink four {poonfuls of water, in which anniſceds 
Jay ys pepper have been bailed till the half is evaporated ; 
they alta hruiſe an onion with ginger, and apply it to that part of 
the belly, where there 1s moſt pain: For the lientery they roaſt a 
clove of garlick under the aſhes, and when they go to 2s 
hold it in the mouth, and ſuck out the juice of it; if they dri 
the juice of the leaves of cucumber bruiſed, it purges and vomits 


olises, well mixed with a like quantity of water: For a 
lenels they torrify a ſpoonful of white cummin ſeed, and a lit - 
tle pee ginger which they fwallow mixed with ſogar : 
J. Paprn has ſeen them cure fevers, which begin with a ſhiver- 
ing bt, by giving the patient three large pills, made of ginger, 
black cummin, and long pepper: For tertian agues they give the 
Patient for three days together three ſpoonfuls of the juice of 
teucrium, or great getmander, with a little ſalt and ginger, 


An Actount F the luminous Appearance obſervable in (be 
"Wake of, Ships, in the ludian Seas; by F. De Bourzcs. 
- Phil. Tranſ. N“ 337. p. 230. | of 


= 
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# . Zourzes oblerves. 1. That when the ſhip ran a pace, a conſi- 
derable light was often obſerved there in; ſuch as did not view it 
narrowly, often attributed it to the moon, the ſtars, or the lanthorn 
ar the ſtern, as F. De Bourzes himſelf did, when he firſt per- 
ceived it; but baving a window that looked directly down upon 
it, he was ſoon undeceijved ; eſpecially, when he jaw it appear 
more bright, the moon being under the horizon, the ſtars * 
other li 
what ſoe ver caſt upon the ſurface of the water. 2. That this 19 
was not always equal, ſome days very little, other days none at 
all; ſometimes brighter, at other times fainter ; ſometimes again, 
very vivid, and at other times, nothing at all of it to be 1cen, 
3- I hat as to its brightneſs, F. De Bowrzes could cafily read by it, 
tho” he was g or 10 foot above it from the ſurſace of the water; 
as he did, r on the 12th of June and the 10th of Fuly 
2704: the title of his book, which was in large chat 
4. That as to the extent of this light, ſometiqes all rhe wake 
a luminous to 30 or 40 foot diſtance from the ſhip ; bu 
at any conſiderable diſtance, the light was very faint, 5, That 
ſome days one might eaſily diſtinguiſh in the wake, luch part! 
cles as were luminous from thoſe that were not ſo ; that at other 
times there was no difference; and that then the wake reſembled 
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as it ap ted on the tooth of t 170 6. 


bee Ate; forme of 


times all theſe different W WH ſeen at the ſume time; and 


lightning, © . That not only the Wake of ſhip produces this 
light, but likewiſe fiſh in Wimming lenve behind them a Tundf- 
nous tract, which is ſo bright, that õne may diſtisgtiſh the large 
neſs of the fiſh,” and know of what ſperies it 1a P. De Bourzes 
has ſometimes ſeen a great many*fiſh play ing in the ſea, which 
have made 4 kind of artificial fire in the water, that yielce a 
very pleaſant fight; and oftentzrnes only à rope placed a. croſs che 
water will break it in ſuch à manner, that it will Become lurmi- 
nous, 8. That if one take ſome water ont of the * og ſtir it 
in the dark never ſo little with his hand, he may oblerve in it a 
vaſt many bright particles. 9. That if one dip 4 piece of lin- 
nen in fea water, and twiſt or wring it in a dark P ace, be = | 
obſerve the ſame thing; and if he do ſo, tho“ half fry, yet it 
will produce à great many bright ſparks, 10, That When de f 
the ſparkles is once formed, it continues a longtime; and if it tix 
upon w thing that is ſolid, as for inſtance onthe fide,” or edge ot 
a veſſel, it will continue mining for "fore hours togerher. 
11. That this light does not uppear ar all times, tho" the en he 
in great agitation; nor does it always happen when the p 
fails faſteſt; beither is it the fimple beatiig'of the witves 1 
each other that products this brtigimtneſe, as far ad he coult per- 
ceive z but he hay obſerved; thut the beating of the waves dg t 
the ſhore has ſometimes produced it in great abundante ; and on 
the coaſt of Bras the sse e, night ſo very bright; that 
it appeared, as if it had been all on fir. 12. That the produc- 
tion of this light depends very much on the quality of the water; 
and F. De Hour res ſuppoſes, that generally ſpeaking, other cir- 
cumſtances bem equal,” the light is largeſt, when the water 1s 
ſatteſt, and foam; for; in the main ſea the Water 18 not 
** | every 


o 
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rs N and ſometimes ee 
lea, it feels clammy when drawn. up again; has often 
obſeryed, that when th wake of the ſhip was 4 — the 
water was more fat 1 r and linen moiſteeed there- 
wah oduced a [4 gee deal of light, if 8 briſkly. 
" "Phat bei in failing over ſome places of the ſea, they 
a ee of different coloyrs, ſometimes red, ſometimes 
a tag in looking at it one would take it for ſaw-duſt ; but the 
Ti that it is the ſpawn or ſeed of whales; what it ia, 
is uncertain; but when they dra up water in paſſing over theſe 
* it i always viſcous, and glatinous ; the marivers alſo ſay, 
N 2 eee ot banks of this ſpawn io the 
north ; and that e night, they appear all over of 
a bright light, Goat hep 3 t into mot ion by any 255 weit! or fiſh 
paſſing by them. 14. But a pd farther what has been ſaid, 
Us2- | re 
diipoſed to become luminous, F. De. Bourzes adds one particu- 
kirh he PRE f; one day they n the infide of whoſe 


mouth appe 7 al t 71 a burning ſo that without 
2 other er gt, be by it the f — aracte rs he had 
pt in he 42 of the ſhip; its mouth bein -4 


ES amour, they 2 a bse of wood wi 
which immediately — over luminous; but as fron 
| 25 the maiſture was eva 1 the light was extinguiſhed. 
As to the. —— 5 — — . e one aſier 
F reat tem ; the ſea was 
age agirated, and the 121 ſweeping the of the — 


med a. Kind of rain, in which the rays of the ſun painted the 
colours of a rain-bow : It is true, that the common 1ris has this 

r oyer the former, that 
| a 


its colours ate more lively, diſ- 
of a r extent in the marine Is only two colours 
ee d, vis. a dark yellow on that fide next. the 
on the oppoſite ſide, the other n 

255 —— ritinguiſhed ; Hut in -recompence for this, wy 
La 4 ne may fee a0 30 of them to- 
__ * hey appear at 2 and. in a; poſition. oppoſite to 

at of the common rainbow, — — ee 
e ſca, ag it were... 

As td exhalations in the nigbt they form a Jong trad of. lig 

the air, much aſe Indies than in ZZurope; F. Ve 
Sourses had ſcen . 4. that he would har talen for rei 
rocket ; they appeared nrat the earth, and caſt a light like that 


of the moon, ſome days alter her change; they fall W in 
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their deſcent farm. 2 curye line, TERS one... he _ law. . .the 


t Tea, on the coalt 
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Main ocean, at 2 OY. FORTS: 
alan, 


An Actoitht bf 4 nen who 200 vi ory re ltr * 17 
6 2 Teas of 66 . 3 ” . e Yonge,” Phil, 
337. P. 2.30: 1 
A 217 ee at Lanerion, nn Gram Plymouth, a 
cats of * —— 70th year had her 
Jools 4 _ ume they cea ſad, and\foon 
after there enſued the 2 —— > hemoerhoids,, which 
1 55 ſhe —— fouricore.; ſhe was till then health 
e rong, of a vigorous aſpect, 22 plump, and florid 
counscnance, like one 0 old; ber appetite was | 
N. e 72 and ſaund ; and het fight 0 
ſhe could to the laſt thread à needle, and read ſin 
Ref glaſſes; when that flux cealed, ſhe became gouty 4 gue 
about à year before ſhe died, there: aroſe an apoſthumation dn 
one ot her wriſts, which opened, and diſcharged a deal of « 
matter, and. ſome wy the day ſhe died, ſhe aroſc out af 
and after ſome chtiſtian devotions, expired: Gbe was 
pers "he —— — oppge of the hemorrhoidal flux, — 
g once at Euter, where the was born, and then lived; ſhe 
came infected with, what they called the plague ; it terminated in 
W Nee 
22 un agar ena, ef rw, 
255 Were 4 Tartatian Plaut. called Gin- — with 
an Account... of 4ts: Wen * F. ur * mp4 | 
N 33 p. 231. 
T HE — in Chins; [ve weit . 
volumes on the virtues and qualities of the famous plant 
and make it an zent in almoſt all medieines, 
. give to their chi — 6 Ne ir is of too high a 
price common les th that it is a ſovereipn 
remedy for all weaknefles, — by exceſſive fati gues either 
of or mind; that it diſſolves pituitous humour that it 
of the jungs and the pleuriſy; that it ſtops vomit- 


— that it ſtrengthens the ſtomach, and helps the appetite 
— wer fumes, or vapours; that it fortiſſes the breaft; 
for ſhort, or weak breathing; that it ſtrengthens 
via res „ in the blood; in =_ 
OL 2. 
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that it is good againſt dizzineſs in the head, and dimmneſeof Gght, 
_ _— 3 No body can imagine, t 
Chineſe and artars would ict fo high a value upon this root 


45 not conſtantly uce a eſſect; thoſe that are 
r of it to render themſelves more vigo- 
tous and ſtrong 3 and F. Jurrome is perſuaded, that it would prove 
an excellent medicine in the hands of any European, who under- 
ſtands pharmacy, if he had but a ſufficient quantity of it to make 
4 are neceflary to examine its nature c y. and 

vit in a proper quantity to the nature of the 
22. for which it maybe beneficial: t is certain, that it ſubti- 
Tram warns and —- — 
digeſtion, nv tes in a very ſenſible manner; * 
PPP 
and unprepared had the above · mentioned eſſects upon himſelf; 
he alſo obſerved, that the leaves, and efpecially their 45 
brous parts chewed, would near] uce the ſame eſſect; the 
Tartars often give a decoction leaves of Gin. ſenginſiead of 
tea; it is of a grateful colour; hte — it twice 
or t its ta nnd ſwell ver: very pleaſant: Ag. for the root 

of this , it is neceſſary to poil-ie winks tea, in 
order to extradt its virtue; as is practiſed by the Chineſe, when 
they give it to fick perſons, on which occaſion they feldom uſe 
more than the fifth part of an ounce of the dried root; but as for 
ſuch as are in health, and take it only for ion, or ſome 
1 — Jorvone would advi ther not to make 
than 10 doſes of an ounce, and not to take it every day r It is 
pared in the following manner, the root is to be cut into thin 
ices,/and put into an carthen pot well glazed, and filled with 
rr pint of water, Pari: — the pot muſt 
* dren: rhororcetert; 2 Kg 
water ia evaporated to vantity of a ſpoonful, a little ſugar is 
to be mixed therewith, —— * 
this as much mote water is to be put into the pot — hr 
mainder, and to be boiled as before, in order to * 
juice, and what remains of the ſpiriruous part of the root theſe 
two doſes are to be taken the one in the — 
at 1 As to the places where this root grows, F. Fartous 
only pers in geners, chat iti between the 39 and 47th de- 

_ gree of northern latitude, and between the — — 

of caſtern loogitude, reckoning from the meridian of Pring; ; 
| there is a long tract of mountains, which the thick foreſts 
8 —_ wender amol — — 
en 
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E e eee of theſe mountains, and in 
thick foreſts, and amidſt a gear many other different forts 
of plants; it is not to be met with in plains, valleys, . marſhes, 
the bottoms of rivalets, or in places too much expoſed and open; 
If the foreſt «agate tag cry” et) mach ns 1 appear 
till two or three years after; it alſo lies hid | 
as poſſible, which ſhews' that heat is noxious to it; all which 
FE. Zartous apt to think, that if it is to be fo 


other country inthe world, it ma icularly in Canada, where 
the foreſts and mountains, 271 the relation of ſuch as 
have lived there, very much reſemble theſe” here: The places 
where the Gin ſong grows are ſeparated on every fide from the 
province of yan org (in old maps called Leaorum) by a barrier 
f wooden ſtakes, which incompaſſes the whole province, "ard 
about which guards continually patrol to hinder the Chineſs 
from gong out, and wavy, after this root; yet how vigilant 
Ever t 


ey are, the Chineſe lark about privately in theſe defarts 


ſometimes to the number of 2 or 3000, at the hazard of long 
their liberty, and all the fruit of their labour, if they are taken 
either going out or coming into the proyinces The emperor, hay- 
ing a mind that the Zariars ſh have the advantage that is 
to be made of this plant, rather than the Chingſe, gave orders in 


3709 to 10,000 Tarrars to go and gather all they could of the 


Gin-/#ng, upon condition, that each perſon ſhould give his majeſty 


two ounces of the beſt, and that the reſt ſhould be paid for ac- 


cording to its weight in fine filver ;+ it was computed, that by 
this means the em would get about 20,000 Chineſe pound 

of it, which wing rp coſt him above a fourth of the value; 
This army of herbalifts obſerved the following order; after they 
had divided a certain tract of land among their ſeveral companies, 
each company, to the number of 100, ſpreads itſelf out in a 
ſtrait line to a certain fixed place, every 10 of them keeping at 


a diſtance from the reſt ; then they ſearched carefully for the 


plant, going on leiſurely in the ſame order; and in this manner 
in a certain number of days they run over the whole ſpace'of 


ground allotted them; when the time is expired, the mandarins, 


who are encamped with their tents in ſuch places as 
proper for the ſubfiſtence of their horſes, ſend to view eae) 

troop to give them freſh orders, and to inform themſeſves if theſr 
numbers be compleat ; if any one of them be wanting, as it often 
happens, either by wandering out of the way, or being deyour'd 
by wild beaſts, they look for him a day or two, and then return 


und in ag 


* 
1 5 5 the upper part is much like the Talk, of 2 deep red, 


E MO IRS & . 
deal in this expedition; ity carry with them neither tenti nor 
beds, every one being fuffici loaded with his pro its, 
Mich are only miljer Patched in ad oven; upon Which be 
anaſt ſubiiſt al rhe time of his journey; lo that they 4 = 
d to fleep under trees, with only their branches and barks, ' 
y can find them, for Their covering: Their mandarins ſend 
them from kime to time love pieces of beef,” or fuch game 18 
they happen totake, which they eat very preedily, and almoſt 
raw ; in this 5 = 11 DS men patied fix 1 of thi 
ry; yer notwithſtanding their fatipnes, continned Jufty, and 
V 
Fit U, Fig 5. Athene the root of the plant, which when 
walked, was white ant a little rupped; and une ven, 2s the rote 
of other plants generally are; B CD repreſent the length, abt 


Mieke of the Talk; which is ſmooth, and pretty round, of 


Heep red colour, excepting near its begitning at B, where it 

1 15 by realpn of its nearneſs to the pround;' D is 4 fort of 

her or joint, formed by the ſhooting out of ſour branches, 

Which al riſe from the fame center, and divide from each 

"pther at 1 * diftances, and at the ſame height from the 
l 


ound ; the underfide of the branch” is green, mixed with 


1775 mpg to the coſohr of a mulberry; theſe two colours gradg- 
A decreaſe, and unite together, on the fides in 4 natural mix- 
ez Each branch has five leaves, as repreſented in the figure; 
is Temarkable, that theſe branches ſeparate from each other 
tequal diſtances, 2s well in relpekt of themſelves, as of 5 
1 . and with their leaves form a circular figure, near 
zrallet to the Turfice of the ground; tho” the defipn of bar 
Half of one of the leaves at 5 finiſhed, yer the reſt may be 
my conceived, and perfefed in the ame manner: FP. Ar- 
Tous never obſerved leaves bo large as theſe, that were ſo thin, 
ond fine; their Abres are very diſtinguiſhable; and on the 
l pper fide they haveſmall Whitiſh hairs; the ſkin between the 
Apres ties a Jirtle in the middle above the level of the fibres; 


- *mhe colour of he ea 1s 2a dark green above, and 4 hint 


if green utdetneath ; all hß leaves are ſerrated, or very 
nnely indented on the edges; from D the center of the bran- 
1 2 there riſes a ſecond ak o E, which is very rait and 
goth, and whitith from top to bottom, bearing a bunch of 


C 


- Found fruit of a beautiful red colour; this bunch con fffted of 
_ "a4 berries, two of which are repreſented by p, 9. The red 


; {Xi thareprersthe ber iu very thin, and fnoorh, ; it hp 
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notice of the point of the compaſs 
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ed e 
ſometimes fou gle) each of them ae 
. — of the ſixe and hape of 
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K 0 


8:11 ed e . fine 1 tra 
was lupport even, and very ef 
y was e by + red cherries; all theſe prg 
the ſame center, and ii ading exa&tl, like the Nadii of 2 
, make the bunch of berries, that they bear, of à cireu- 
; This fruit is not gd to eat; the fone: reſembles the 
ſtones of othet demon fruit it is hard, 
is always — 2 ans pon the ſame plane 
that bears the berry; hence it is, that the berry is not 
but a little fla ton cach fide 3 if it be double, there is a kind of 
depreſſion, or hollow place in the middle, where the two 
_ hp arte. pom. ay * 
whereon it hangs; when the berry is dry, there re- 
main e 8s ſkin, ther ſticks cloſ@2s the ſtones, and 
dark red, or almoſt black colour g; 1 dies 
— and ſprings again every year ; the number 
may be known by the number of lks it has ſhoefoeth, of which 
there always remains ſome mark, as is to be "ſeen in the Fig. 
bbb, Sc. whenee it a —B nero 1) ot LY 
and the root H"rs. in 6. The flower of this 
ing to ſome is white, 4 rer nal others aſſured F. pr 
*hat this plant has none, that no body « ever ſaw. it; but be 
rather believes, that it is ſo ſmall, and fo little remarkable, chat 
they never took notice of it; and what confirms — 
nion 1s, that thoſe who look for the Gin. ſeng regarding only 
the root, commonly neglect, and throw — all reſt of the 
— as of no uſe: re are ſome — which beſides the 


but are 


Mn 


anch of berries already preſcribed, habe alſo one; or tun ber- 


ries like the former, — an inch, or an inch and a half below 
the bunch; and when this happens, upp ny i; if any one takes 

berries direct to, 
he cannot fail of finding the — at ſome paces diſtant that 
or theres bouts; the colour of the berries,” when the plane 


any, diftin gabe it from all others, and makes it remarkable 


At —— b 0 but it happens ſometimes, that it bears none, tho 
old, as that repreſented D 


no rs the' it it was in its 15th year: The Turiars ſowing ne 
feed in vain without its producing any plant, might A 


give occaſion to this ſtory, hien is current" among the 


m ʒ i. 
that 


we > vo the ſtones have nota thin edge like | 


N 
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4 bird cats it as ſoon as it is in the earth, and not 
to digeſt it, it 1s purified in its ſtomach, and afterwar 
ings up in the place where it is left by the bird with its dung 
F. Farrous rather believes, that the ſtone remains a long time 
in the ground before it ſhoots out any root; and this opinion 
ſeems the more probable, becauſe there are found ſome roots, 
which are no longer and no bigger than one's little finger, tho 
have ſhot forch ſucceſſively at leaſt 10 ſtalks in as many 
years: Tho the plant above deſcribed bad four branches, 
yet there are fome that have but two, others but three, and ſome 
zhat have five or ſeven, which laſt are the moſt beautiful; yet 
each branch always has five leaves, as well as that above repre- 


54 
that 
able 


Q 


ſented, unleſs the number have been diminiſhed by any accident 
che height of the plants is rionable to their bignels, and 
the number of their branches; t that bear no fruit are com- 


II, and very low: The larger and more uniform the 
and the fewer ſmall ſtrings, or fibres it has, it is alwa 
which account that re d by H is 
E. Fartaum does not know for what reaſon the 

1 Ginſeng, which fignifies the repreſeniation, or 
z nor could he, nor others who had enquired into 
ſe, ever find. it had any. reſemblance to the ſigniſica- 

of its name 3 tho' amongſt other roots there may now and 


then he found ſome, which. by accident have very odd figures; 
hes the 
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the Zartars with more reaton call it Orbota, which figai 


1 — 4 . Hers 7 8 | 
7 is plant does not grow in Ching, as E. Martini affirms 
from the authority of ſome Chineſe books, which make it to grow 
on the mountains of 7ong-Pinfou in the province of Peking ; they 
might be cafily led into this miſtake, becauſe. that is the place 
where it firſt arrives, when it is brought from-Zarrary into Chi- 
: Thoſe that gather this plant preſerve only the root, and bury 
in ſome certain place in the earth, all that they can get 
of it in 10, or 15 days time; they take cate to waſh it well, and 
cleanſe it with a bruſh from all extraneous matter; afterwards 
they dip it into ſcalding water, and prepare it in the fume of a 
ſort of yellow millet, which communicates to it part of its co- 
Jour; the millet is put into a veſſel with a little water, and boils 
'over 4 gentle fire; the roots are laid upon ſmall tranſverſe 
pieces of wood over the veſſel, and are thus prepared, being co- 
vered with a linen cloth, or ſome other veſſel placed over them; 
they may alſo be dried in the ſun, or by the Fre, but then tho 
they retain their virtue well enough, yet they bave not that = 
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colour, which the Chineſe ſo much admite; when. the roots 
_—_— they mult be 1 cloſe in ſome very dry place, other 
ways they are in danger of ſpoiling, or being caten by worms.'. | 
An Account of the Chalybeat or Spas Waters; by Zr. Fre» 
e Gate Phil, Trand, N* 337. p- a een 
8 in mineral waters of the chalybeat 
or iron ſpecies; and the Germans give them one general 
name, and —— Saur Brunnen, that 18 ſour wells, or 
ſpringi / water: The German authors call them acidule. ex. 
gr. Fe, Swwalbaccenſes, vel Pyromontane, &c. Henricus 
ab Heers agrees. with Vitruuius, Fallopius, and the 1 
Helmont, and other famous men 2 the acidity of the ie 
r ir reaſons he 
others; and aſter a tedious and obſcare harangue, conel 
that owe their original and great virtues to vitriol, and ſul - 
phur; he obſerves, that vitriol, and ſulphur are found in the 
glebe, or earth, from whence theſe waters ſpring; yet he does 
not give us — or experiment of his having Hund any 
vitriol, or true ſulphur, or any acidity in theſe waters: Dr. 
dis, a fellow ot Nopal Society, having examined thoſe wa- 
ters of the Saur brun or acidula at Swaldbac (lo much -cele> 
brated for its virtues, and concourſe of perſons of the greateſt - 
quality) gave Dr. Hare an account of ſome ocres, or ferruginous . 
parts, which. he had calcined z but in all his experiments it did 
not appear to Dr. S/are, that the water contained one drop of 
That which gave Dr. Care the firft ſuſpicion, that the chaly- 
beat waters did not contain any rough, vitriolic, or acid ſalts in 
them, was his uſing a iron water, in which he diſſulved 
ſoap ; which be found it lather, and waſh his hands well, and 
afterwards:he uſed a waſh-ball, and ſhaved with ir; and he 
tried ſeveral other waters of this fort, which did the ſame, "and 
much better than any pump water. | 0 
| and tried whether he could 4 
dity in our Zngliſp chalybeat wa- . 
bridge, at Black · luy, in the pariſh, of Franteld in 
Suſſex —— Sunning hill in Berkſhire; &c. But he was 
ſo tar from diſcovering any 1uch thing, that theſe waters ſeemed . | 
rather to leave · behind them a fweeriſh flavour j; thus fever f 
alkalious falrs of the fixed kinds, if nicely examined, aſſected his ; 
palate. 2. He made experiments with ſeveral torts of ſuch dpt- 
rita, as are apt to ferment with acids; ſuch as ſpirit of * 
N n., 
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Sal armoniac, c. but theſe cauſed no 


preſcribe 
— 1 
or beart - 


for theſe diſtempere. 4. He 
theſe waters, as containing in them the properties of iton; and 
he finds by experience, 


one of their great 
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of .4 year and hal made the beſt enquiry he could into the pro- 
perties, virtues, and vices (if any) of theſe; waters, 6. Seeing 
experiments ſhew, that thoſe things which are of a ſweetning 
alkaliſate nature, do ſo very well agree with theſe mineral wa · 
ters, it will appear by the following experiment that acids do 
very much diſagree. 15. He put but one drop of oil of vitriol 
to . rp all of ſtroog ſpaw waters, which before the ad- 
uti this acid gave a (tay % 8-9/0 to the ſolution of - galls 

but now would not give the | 
times as much of the galls; from hence he concludes, that the 
virtues of the cha lybeat ingredients, which the Dr. takes to be 
the life and ſoul, as it were, of theſe waters, were ſo far bound 
up, or deſtroyed, as to have loſt their cordial, or corroborating 
faculty ; and that the bile, or gall in the human bowels cou 
not be able to ſeparate the chalybeat (which are the only medi- 
5 ticles, and mix them with the chyle, in order to anſwer 
any end in phyſic: This ſhould he a caution to ſuch: as deſigu to 
make theſe waters paſs better by ur ine, not to uſe any aride it 
being a comton practice to uſe ſpirit of vitriol, Spiritus nitri 
Adulcis, &c. as a ic; unleſa it ſhould ſo ha that they 
have a deſign to take and diveſt them of their warm, cor- 
dial, or alterati ve power, and ſo bring them near to common wa- 
ter; which we are obliged to do, eſpecially in the uſe of Bath 
waters in ſome hot inflam caſes. 2. The Dr. concludes 
with an experiment in favour of our Alkalis, vis. that iſ 
put any alkalious ſalt, volatile, or ſixed, ſuch as volatile — 
hart ſhorn, or of Sal ar moniac, or fixed ſalt of tartar, o -worm- 
uod, or any other true Alkali, you will then! deſtra/ the 
above · mentioned acid ſpirit, recover the virtue of the waters, 


their natural ſtate. 


and diſpoſe them 10 give their tincture, as ihey uſed o de n 


1 Aubin, of ſroeral Urns, and Sepulchral! Momnvents fangs 


in Ireland by, Mr, Nevill. Phil. Trani. N“ 337. p. 352 
N ITHIN a mile of Caftle-dve, an urn was found im a, little 
700 iſland; ſurrounded with bogs; this iſland” was very dry. 
light, ſandy ground, ſituated on an iſthmus, about half à mi 
over, between the bay of Dunſannagban, and Lough Kinnevier z 
in taking up a flat there was found a cavity underneath, 


which may be call'd a ſepulchre, or tomb wherein the ſaid 
urn was found, which the who difcover'd it broke and 
there was nothing” in it but bones, and aſnhes; in the ſame tomb 
there were ſome bones of one about 50 or 12 years of age; the 
ot. VI, 2 H tomb 
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aſt tincture, tho' he put in four 
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tomb ſtood eaſt and weſt, the urn was found in the 


7 


was the ſmalleſt urn Mr. Nei bad ever ſeen, — 
tyhere in it lay was near five ſoot two ſoot and a half | 
and about the fame depth; it was made up — 1 
vis. one on fide, one at the head, another at t 
„one above, and one below; the bones much waſted, 
and there were but few of them; whilſt Mr. Nevili ſtaid there 
they opened three more; which were much larger than the for- 
mer ; one of the three was near the center of the 1 , and the 
eſt of all; but all were alike made, there was no urn in any 
of 3 4 the bones 


but bones in one, which was the largeſt 
ſermed to be thoſe of a man of an ordinary ſtare} if 
med: 


: 
£ 


been any in the other two, were conſu is ſeems to 
have been a common bury ing place, there being ſo many of that 
kind of tombs in it; and one may that at 
that time they burnt ſome, and they did becauſe 
there wat an urn found with burnt bones, and other bones 
+ "There were three ſuch urns found in three ſtone cheſts 
under à great Narn, or heap of ſtones, near in the 


anbrs 
county of Done; the like urns were found near of 
county of Tyrone, in the like cheſts under two heaps of 
there was an urn found in a little ſandy hill 
road to Li ſon in the county of Tyrone ; it 
large lime · ſtone, which being remov 
-cover'd in a bole, encompaſs'd with fix ſtones 
which form'd a hexagon, wherein the urn 
had fallen on the urn, from the lime-ſtone, 
ting, had perrified, and made a ſtony ' cruſt 


7 
Dungannon in the ſame county, a ſervant of 
in wy ſand- pit near the town, ſtruck on 
Mr: Null ever ſaw ; it was found with 
the bones and aſhes on « flat ſtone, and the urn 
it would have contained-about three quarts, and 
burnt in the Gre than they commonly are; it had 
it as the others had, hut was buried in 
under ground; as they dug the bank for ſand; 
the dead body was burnt was diſcover'd by the coal: 
of bones, which were (ſpread a great way, about a 
und: Near the fame town there is a place call'd Killimeillo, 
. C. bouſy cell, or louſy burying-ground, where on the top of the 
hill; are two circles of dry about 20 yards in di 
. a 


f 


. 
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o 
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erb r 55 
z they meet on two ſides, and form the figure of 8, 22 
Pt I tu . when firſt ſorm d, they made à dry wall 
ink ing-places, ar for the wen, the. offer for 
——— or other two, repoſitones for urns; one Janet 
Hamylion upon digging and entering within one of the le 
found three urns in ſeveral holes, ſet round with: fix ſtones, 
and cover d over with flat ones, and other ſtones throw. dn "be 
top: On the {ame hill about 30 yards diſtance to the eaſtward 


| theſe circles was found the —— whereon us d to burn their 


Dre and green this altar w 
of pop, he foot 1 b e broad the tal 
moos Aly "abs fork, and the ſtones were 
bar with tb Gre che eat end, of thi ale there ws e 
which was likewi * earth and 
ee to be the receiver, ole the 4 fre 


ow, the . was all alike, black, 
ight line from 1 5 it to 55 bottom 
ſeveral that 


agat 
Lhe ech 
. E 


— — ed over ver Wart bride, there has a large 


— ſtones, * of which is ſurrounded with ver 


under this heap were found ſome 

lag! ore ning el 3 

large, and the ſtones 

round it huge, and v — at it muſt haye coſt a 

I PEIES brought them thither ; or of 

3 and ae of chief 

were kill'd, might have their banes interr'd 5 in this 

——— and the army have made that great heap ve them; Mr. 

Neuili had ſeen ſeveral ſuch hea 2 Hagel nn 
but that they are all monuments 


a 1 of 4 22 Number of Urns * at Ne 


Imbam in N 


*. by Mr. 1 Neve. Phil. Tranf. N* 
23 7 4 A 
Pirie of Elmbam, ds of half a mile from the 
there is a cloſe call'd the D on nay 
\metfiinaCthe mot eee Shudanrme the 
- pairing the fence on the ſouth fide of the cloſe, in the LNG of 


„ e diggE 


remained on the altar after b oY 
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hey, found two of three wore; upon a farther ſearch, "af 0 
42 ng 6ſt under the be and afterwards Firthet into 
loſe, there were found large quantities of them, and 

5 5 near cach other; in the compaßß of about 4 rood 

J. e. a quarter of an "acre, there were dug up beat r20 

cloſe where they are found is high land, ang this place the pr — 

part Of it; the ſoil is a ſharp gravel, and very APA and lies next 
to 4 high ay ; as to the urns they 78 ſame 
ſhape, but of very different Hzes; Tt Fete ſhape 

to the repreſentations uſually exhibited in — pee | 

prns, . 2/2, the bottom 5 fey 4 little flatiedd (and in ſome 

quite round) wider upwards, and the top contraded-to”anarrow 
mouth; the earth coarſe; the work * rough, and une ven ben 
rally well burnt ; ſorne of them lightly rough, and indented 

(expreſiit very lire Rix or care) >. othery/phin: The fize is 

various ; containing a quart, ſome two, three quarts; 

and one "opened, w which he ſuppoſed to coritaiti'a"gallow: Phe 
pots ate ve „hen bir 4 come out I the 

. Fed frequent Oe ſuffer by the 5 of the ſpade them 

re broken more or 2 in taking them uf Ale that 

ave bot their mouths broken ; 25 he OM ſeemed to be 

, as they Jay in the ground, by the 1 of the earth 

5 e be os 2 oing* over them, 

Appears By the broken pieces found a good way among the 

earth; "The urns are found at Meeren depth; ſome very neur 

the Jorface, ſome two, Tome three ſpits deep. which is = 

deepeſt has been dug hitherto: The contents were generally" the 

Yame; Mr. Z Neve opened ſeveral of them, and ſound in all 

garden reat 1 5 eces of broken bones, fome black with 

ing, others eo aſhes, with ſome bits of cbarſe glu, 
, and Nang * the bones ; which Whether it 
vom any thing of that kind burnt with the body, or only the 
w ed ed with the ſtrength of the fire, 40 he is apt to 
bens is uncertain ; befides, he found ſorne pieces of braſs; that 
Wers run, others much burre, and ſome untouch'd, with ſome 
pieces of iron, but effaced with ruſt in ſuch a manner, that it 
was bard to determine their figure or uſe: Mr. Le Neve had ſome 

&nives, and other, odd things, but much corroded with ruſt; 

whillt the braſs, which is not burnt to pieces, remain'd 

firm, and entire; there is one thi — viz. there 
fotind a great many ſmall nippe ro (< uch as hairs are pulled ont 
with) commnty of braſs; 4 moſt of them ſo entire, that the 
eoges were full ſquare, and the Tyring as ſtrong as erer: As" for 

coins, 
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Ro rar Society. 1 
ceaſed with ; he heardiof wo 
Sun prey. Aale, and he himielt 
um but very 3 what remained uf. the d look'd 
more like na than 72 but by the ſhape of the co An 
by the metal it lhouid be dhe latter, 5 was not caſy to deter- 
mine: As it is pretty certain, that the urm ate Romany and con- 


demly, that the unntity touud oſj them muſt denote a 2 
— — — 9 to Hete rie 1» 


6 
Q ſſion: os 


one found in 


te that ſation» enn, 
— ror Fon Main . | 


ſO MEBG 1 þ4 SOT 
Obfervarions F 4 „ trelind; * % ut _ 
Fn 2 eee 
to Neig b, ſo b 
A . | 
ing quality in that water; for, he ſaw feveralitreeg li 
verge ol the langh, ſome of which he beliæv d ery 
hundreds. of years, which had been 8 the 
's 4ncrogeching r woods had grown 
ſeveral roots — trees were ſtandiug in their 
places, here fe nee ha pron ptevaild on the land, aud no! 
ration in the but it n firm and rote ro 
any petrifactian: e Mer Herde ld e tbabbe had 
—— ſtakes u be driven imo the gtouhd within the 
verge of the ſome oſ uhich continued there ſeveral yrata 
but that he found no alteration; Yet notwithſtanding all "Gi, 
there ha ve been large quantities of ſulh ſort: of ſtone; 7 
wood, found; upon the ſtrand after great floods, and ftorms 
wand, that: . into a cocmotion; the waves breaking 
Kale — on the.land, and; throwirig down 
of ſtones ate diſcoyer d and If 
petriſied by the earth and nut 
kind Mr. Neviil ſau ſeveral. pieces, 
. 
in and c like w that 
uf hee — 
try 1 t 16 1 5 | 
look'd as iin hall bern « large —— out of the ſide oł᷑ an oak- 
block, with the bark on; and in cutting ſuch large c there 


generally happen ſome flaws, ſo that the parts ate ated at 
„vhilſt they remain firm at the other, Which u 


4 


S caie-in this chip, he could have taig'd ſeveral ſuch ſplimmets 
« this chip, fs larger, and OI and when; poo 


M E OR a ofthe! 
dowiolike-4 ſpring ; ſome of theſe ſtoner) 
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7 5 . extrewity (wif con nd decay'd wood gj but 

| trying 8 be e e N 

4 207 30 413 vg 4g I 23 4 dy 

7% | Nei er Per beg mie lng hed and 156 aids 

1 4 | . Qhurlemoum to Port lenous, which 

Þ i —— piles "i — not bound with mam) forts of fiſh, 
| bat thoſ ie bas Noon, ſuch a4 ine, 


1 = + 0s Hh ——— idem in 
ſummer. x7 te rp ct, in | 
335 


they reſemble 5 
2 bright {efes; and t my — 
5 g 


tobe fil 


g ; 
= here in their ee], A 2a 7-44 the ſea; 
+. Woll takes them to be that fort. of fiſh call'd ſhads, 


and that the ones come from the ſea, as the ſalmon do, 
| — pews in the lough, -whicty when they grow 
go t the ooo aus: come toahrifanepeuny and 
wconfirnied by the ſulinon fiſliing at Colraine, where they 
_ catch ſeveral of the large ones going up 10 the loagh h, there in 
one ſort. of tout in Loi ii Meng very large 4 Mr. Næuili faw 
30 pound ; and the largeſt ſalmon he ever 
no mbre than 353 b err 
J en el WEN gy 


— ome healing uality in che water of this long 
bs certdin 3 but whether 'd- "theo all ite parts, is not 
Keen there id a certain bay in it, calł d the fiſtiing- bay, 
about half a mile broad ; it is bounded by the ſchool - lande of 
| aun, be fas iy bottom, and not à peble in it, 
Jo chat one may walk with ſafety and eaſc, from the ankle to 
His chin, upbn an eaſy fleclivity, at leaſt 300 yards before a 
man ſhall come to that depth; Mr. News himſclf has been 
45 ſeveral 8 and — 5 obſeri d, that ay he walk d, 

hanged from cold: to warm, and from warm to 
cold, a d in Gees ſpots thro the bay ; ſeveral other 
have: made the ſame obſervation; The: firſt occafion of tak 
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„ notice of this 53 cure, was in the rein ot Charles 
= bin. One Mr. Cuningham'sfon had the Zvil to wr, 
| that it run upon him in cight or ten places; he had 
| touch'd by the King, and all imaginable means us d for his te- 


covery, but all to ho purpoſe ; all hopes of his cya 
+54 $4.48 we 


Nova ffn x” 


1 Tana Sen S dh 4 N e 


dried up, and he: was rs, ol and grew very 07 8 
got children, and liv'd nine or ten years after ; 

markable a cure, ſeveral came there, who had If 57 V4 h 
and were cut d in little tune aſtet; and fick cattie are H- 
wiſe brought thither, and diiren intd the 7 1 heir cue; 
and peop -believe they receive benefit by ; Mr. Nevil} - 
knows, that it dries up runningeſpres, and — he the rheuma- 
cif by tre hacking; wad inking the water be we told 
will ſtop the flax 5 and Wai ee Plesſunnaſt 
bathing places he cer aut ! 185 
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An Account, of 4 Women ide, bad. Jain, os Doyi- covers 
cih Snom, . 8 Pout' Yererwmy A. any Nouriſimens, Ss : by 
Ar. 3 — Da 37% N 26. 


O ee e 
rn or rr anuary, bei 
Chard — to her masse coming home wi 
2 11 1 +5 200 very hard, and 
deep, ſo that ſhe was forced into a cottage for” Reber; 
— 2s they would not let her lodge there that 5 right, he who 
obliged t eee di be wtf hs but ſhe 
arter of a mile, before ſhe' was obliged to lie, down £56 - 
; in which place 4 from Monday evening about fix 
o'dock, till Sun e about four in the afternoon; apd 
tden ſhe was diſc oT ſeveral” of the nei; ghbouts, w 
went out with pol & yet s, Oc. to ſeatch fas her, _ at 
length found her been four foot deep of ſnow, ot there- 
\abouts ; one of the men thruſting at og gy his 8 found 
ſhe was hore, and alive; 'and — 1 — 0 me, im- 
mediately ſpoke; and beg'd he would: 15 het 
termed it, too hard; for, ſhe' was. almoſt naked; * ſome 
women comin 7 to take her forth, wen found her without 
ſtockings, or ſhoes, an old whittſe about her ſhouldets, with. a 
large Role in it; which ſhe had eat hto“; the "now "metting 
don upon her ſhe drank to quench her thirtk; "fie" Fa a 
mortiſicat ion on one of her toes; Was very ſenſiple at 


the firſt taking but, and fill continued io; and ſhe knew 
every — edſy well; and yet The had en ho manner 
of food a re he ER RE: "4s ate 
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An Atcontie of rhe [ubſiding jor . &HN naar Clo 
r 
1 337: F207 1057 099 10 ia bil baz AoThiidg ton 
| E'T..8T Plate II. Fig, 5. repreſent part of the tidge of 'a 
L hill, gradually riſing from 8 to — half a mile; and 
STWII che north ſide of the hill, with a declivity from 8 to 
and from, T to W ; the perpendicular height at X. to the 
Plane of the bottom at I 1; feet, and the ſlop d line or 7 2 
['thenule XI. 630; feet, the deelivity pretty uniform from X to 
'L, and ſrom Leto I conſiderably ſteeper, the bank A EH 
overgrown with ſhrubby wood; all the ground on the ſide of 
the hill being firm, green and arable,” of a mix'd fail, clay 
and gravel, but more clayey : On Tueſday the 10th of Marth 
1712713. in the morning the people obſery' d à crack or rent in 
the ground like a furroꝶ made by a plougb, going round from 
A by BC to BD they imputed this to what; they call a thuy- 
/ der bolt, becauſe there. had. ber) thunder and lightning on 
* Monday night; but on Zue/day evening a hideous, dull noiſe 
. rais'd their curioſity ; and they obſerv'd, that the whole ſpace 
_A BCD, containing about three riß (i. e, A and 4 Beagle 
acres had been all day in 2 * motion; and the noiſe con- 
tinned all night, occation'd. by the rubbing of buſhes, teating 
of roots, rending ard tumbling of the carth; the motion 
ccas'd on Wedne/day afternoon, when they ,obſery'd, that the 
; buſhes on the bank EF were remov'd, ſome ſtanding, and 
. others overthrown, to the plain meadow. Ly; the green ground 
.aboye EF, when it come to the top of the ſteep part at E 
E with hideous chaſms, 10, 15, or 20 ſoot deep, and tumb- 
_ Ted down in rolls, of a yard or two thick, and 10 or 20-yards 
"Jong, and broad; not unlike a, ſmooth water breaking over a 
. cararaQt, and tumbling in waves below; there was a precipice 
_ at the top X x65 feet Jig 34g height, forming rhe op 
ing line X 126 feet; the ground from „ to L, was 
_ more level, the whole perpendicular beight of x not exceed 
ing the plane of L above zo feet ; but the ground at L in the 
whole line from E to Þ wag mounted above 20 foot higher than 
f . the. unmoy'd ground on either fide at E and F; and the 
iy height of L above the plane of y is 5 feet; There was 
| ditch H1 went croſs the ground, which being broken off t 
| 00 was remov'd, together with the moving part, 34 feet Joer 
I down than the unmoveable —＋ but at the bottom it was 
1 twmbled 6o feet over the plain meadow; the breadih at the 
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bottom ab was 400 feet, and at cd about 309: The whole 
face of the precipice Xx is of a blue clay, mix d with ſeveral 
Ixcle bine | ones; the -toctal, when dry, is very hard, bur 
upon any rain ſoftens to a Kind gf moridr, without. the degree 

1 and ſtiffneſs that is natural to clays; it i sery 
112 that grape ot and (as they call it) which 7, fonte bat of 
a grey math nature, and wird which they ſo much Unprove 
ike Pod land in Veland: About & there arechaſtns, of 77 
ipgs full of water, which make 4 ri donn the Marg 5 F 
ut in po greater quantity than mighr have been expeatcd 

om a well dug to a leſs depth; ho the biſhop Was told thie 
ers were holes In the higher tyounrains, that receive water 
under ground, Jet he could gad no fuch thing, vor ally {ym 
toms 7 a current under ground, either where It enters or riſes, 

Y all the neighbouring ground for ſome miles; it "Rethed" to 

im that there had been to vacuity under gronnd t rere 
the ſubßding carth; for, what the bank ELP rair'd higher, 
and What is tumbled down to the plain zÞ may*very*well 
compenſate the ſubfiding at the pfecipice æũ—“4ft. 

It is to be .obſerv'd, that before the rupture, the declivity 
from X to L was, not altogether uniform, but Ws hollower 
where x is. now than, the oe gppopring parts; it "might bave 
been, by the deſcription he had from the people,” 10 foorde 
in the middle, and ico. foot diameter; and; they hare trad 
tion, that this was occafioned by x ſubfiding before" the” wars 

5 1641, the oldeſt Epo ha the vative I know: It te 

nds of Sat- beg, two Eggli miles ſouth west or Ge: 

The Biſhop diligently enquired of the neighbours, if they 

felt any ſhocks, or indications of an earthquake,” bathe did 
not find the leaſt appearance of any: They imputed it ro 

the great and conſtant rains they, bad had the ' preceeding hat- 
veſt, and winter, which had ſoaked, aud ſteeped th 

ound ; but he cannot conje&ure aſter What manner th 


ould 1 this effect; for, ix 1s oy wor any Water 


Thould ſtand on the ground, or in the neighbouring parts, ir 
being all on the declivity of the hill. n 
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Att leet of ſome Ancient — and orher Pieces of 


. Antiauity; Found in the County of Tyrone in Ireland; by 
: 1 Phil. Tranſ. N* 337. p. 230. * 


1 


of 


thicknels 


L extremity, with 
between the folid 
| 22 is oval, ſive inches Pots 


extremity, an inch and 4 
ſmooth, round, and even, 
yield laſt or 


. Fig. 9- is a trumpet 26 inches long, an inch wide at the ſmall 
7 and three inches at the other ; but ſeems to be im- 
perfe& for want of a mouth- piece ; the ſmall end ſeems to be 
ed to receive one; on the back at & there is a hole, and ano - 
ther under the moulding at Y; the firſt Mr. Nevi#i/ ſuppoſes was 
for faſtening the month- piece, the ſecond for Ropping, or open- 
ing with the finger to alter the ſound ar pleaſure z but as its 
pon anc r n | 
ing thin, as appears | T7... 
Mix. Nevil} could = find in any Vi ſtory, or by tradition, 
any account of this ſort of. trumpet, nor indeed, _ other ; 
whence he gathers they are of avtiquity ; for, 
1 been Of uſe at, or ſince the firſt of the Engliſh conqueſts, there 
7 would have been ſome hints of them; and, therefore, Mr. Nevit 
1 cbngludes they were uſed when the country was Pagan; not in 
15 military affairs, but by their priefts at their funeral rites, when 
nl they buried their dead, and bore a part witts thoſe who cried at 
_ - thole funerals, or made an howling ſort of a noiſe, called by the 
4 natives corrannech, which is uled among them to this day. 
334 Fig. 10. repreſents an inftrument of fine gold; but what to call 
_ - it, or what its uſe Mr. Nevil} could not ine ; there were 
wi five of them found in diſſetent places, three of which Mr. Nevil 
1 Jaw z one was found near Coop-bill in cleanſing a ditch, under 
the nde of s large ſtone, that was one of three * 


- 
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form of a 
ke. 


Is th 0 there were ſome n 
this ; one he 22 ſome what reſembled 
18 inches long, and another was round like 
thick az.4w0. crown pieces, and as broad 
hap, ge ms on * the 2 and 
iece of go cnted by the figure ſurpaſſed 
— ſaw z it been caſt, and, not wrought w 
two cones were two inches in diameter © 


m3. 5. — 

R. Gare's | ＋ * of- as old Bug . 
foruſbire, — bis daily lick, or take up 
as much ſagar, as his butter 11 upon — would receive, 
| for his cooftant 3 unleſe 77 nc he ha to ex- 
| change it for . ſweetned his ale and beer 
ü with ſugar ; he h put to alſ the ſauces be uſed with bis 
| meat; at fo years e 
; ſtrong and firm ʒ be never had any pain, or ſoreneſs in his gums, 
| or teeth, od borer wefaled the n erat; in his $2 year, one 
| 

, 

; 


of bis treth d out, and ſoon aſter a ſecond, which wa 
one of the ſote- terth; he bid the Dr: feel the cavity, where he 
frruck his vail upon boye: in ſhort. all his teeth dropped out 


be bay ew qr ron ones filled L 
he h uite round a> 2 a very white co- 
lour, be dauer; he continded in goad health, and 


8 diſeaſe, and died jo the 99 or oO year 
Wel of ae as the Pr. 9 for want of 


p14 £26145; """ $1483" 4 © * 1 
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This made the Dr. vindicate ſugar, and ſhew Hausa chi- 


rakter given of ſugar by the famous Dr. Millis, who charges It 
with a corroſive quality, as bad as Aua fortis, which he calls 


4 Nia; Dr. Fare examined it, and found the charge un- 
juſt, and that ſugar contained no more pernicious ſubſtance in ir, | 


, 


.- 


than milk, honey, Manna, pay even bread itſelf. 


Fig. rt, repreſents the form of the cryſtals, or ſalt of ſugar, 1 


with two baſes oppoſite, equal, and parallel, the dther” are pa- 
ralleJograms.” _ * - 40 * un- ts DT" 42-294 

Pig. 12. repreſents the bafis of the preceeding Fig. 
1 Aitficulry of ſhewing the Mer og naturally 
ſhoots into, lies in this, to wit, that all other ſalts ſhobt, or ery- 
ſtallize, and make their ſigute in a cool place; whereas, ſugar 
will cryſtall ie only In a hot ſtove, and is more apt to be cùm- 
1 to ſhew its true primitive textute Thus Tt 
happens to ſhow, which in its true fimple ſhape ie anhexggon'; 
but it cannot always be diſcovered Agde; this is ſil more eaſy 
to be actounted for than ſnow); and the Dr. has been able to 
pitch upon ſuch parcels of ſugar candy, as repreſemed by Fig. 11. 


100 7 


and which is a priſm. The Dr. never queſtioned, but that 4t 


was a trus ſalt, having all the properties of ohe. 
Remarks on an r Plant, and other Obſervations in 
Wales; by Mr: Bhwyd: © Phill. Tran. Ne 335. p. 2 
P LATE III. Fig. 1. repreſents a remarkable ſea plant, met 
wich in dredging for oiſters near Lbas Dany 1 
2 the whole plant is of a ſtrau / colour, and mu 
the fame "bigneſs with the figure, The ſtems are hollow, and 
replete with a kind of thick reddiſh liquor, rather ;reſembling 
blog, or gore, than the juice" of a plagt inſomich, thai 
ſcems teſerable to the Zoophyre: Upon preſſing theſe ſtems at 
the bottom berwren your fingers, the red liquor is ſoterd up, and 
cauſes the droopitty flowers, or ſeed - veſſels to mount erect. 
Me diſ covered a fort of marble in that county, which,” when 
e repreſents a number of ſmall oranges cut acrois # the 
alon'of which is a vaſt number of Porus or Aly ontan ſtuck 


rhro' the ſtone ; this might ſerve very well for inlaying work, 4 
? 


a. 8 windows, cabinets,” cloſets; Cc. and would make curious 
** ers. | een f "7 TX wo Ti 
Hale affords a good deal of allom and copperas 4 particu- 


larly, Pembrekefrire, and Caermarrhenſoire ſor the former, and 


Meirionydkſbire for copperas, where Mr. Lberyd faw a'lar 
Jen of PIrites ſtrongly iinpregnated, | * #f. 1 
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Art oi 5 0 vo His wong e ease 
As Account of -« ee Tumour, indluded 5 11 lee by 
Mr. Ric Ruflel, Phil. Trani. N 33 7. pan 76! JT 


Pr uſt the 18. "4513; Mr. Riſſeb da ſent for to one Mes! - 
Sith at Lewis in Suſſex; who had been! brought very low 
by a fever; whjch, from Her cough, ſharp pain under her breaſt 
and other iy n judged pleuretie; but upom à diſe 
from her breaſt of a ood Fe rum or gleet, all ſymptoms vani ſhed: 
When Mr. Ruſſe} Taw Her firſt, the liquor was diſcharged byas 
ſmall pin-hole near the Papi te, ants lite more than would 
ha wet a handkerchief Tourfold; * examining the breaſt 
a large tumout, that lay'de ep; yielding to his fingers, 
raking like dough ;- he ſearched the abſcels with his 
= wi out wich it a _—_ — ſau· duſt, or bran, 
mixed with hair: U e he breaſt, he ſeparated.a 
cyſtic "tumour, whic eiphwrouncey and contamgdra 
lokd* _ — — ebbe-mentigned] | th marr of chin 
reſembli 1 x pn: om into manner 136 
mor rite, the 'pat . — 2 
received a — in that breaſ by a full from a == _ 
vs attended with great pain, and fluxion'{ inſomach, that the 
— varicoſe, and turgid, a in u n 
they ſunk and leſt an indolent umount 


1 breaſt, . by her ſurgeon to be a true Ce a | 


Bice which: time it always continued nearly in the fame 
without pain; — little in bulk, but obſtructed in 
ſuch a manner, that ſhe not nate her child 
breaſt: The tunic was pretty thick, -nouriſhed- wi the 
veſſeli but had formed a Scirrhus of the glands it 
8 up a diſtenſion of patte, till there was a ch 
and veſſels: Mr. Rugſth doubts not, — 
this was a body glands, whach- had ſuffered a c 
by ſome: Dan Buid, and: that the- weten 
the tumour was their 1 — wel 159361 — n A 
rer tumours. ſcem to be 
formed; for, when an obſtruction proceeds: toextravaiation, * 
is a liquor out, which coo ak: 6 tuch particles 
degrees: wr W * glandylous on We nbc 
not very , 1 4# 
diſtended with a . of a —_ EL. 
gives the name to the tumour, either ——— Ai heroma, 
Meliceris : Thus pour oil od olives upon den ef the of gitre, ag 
your oil feſt — little bardened, chen 


CN» 
- 


* 


0 
e  M\E-MiQ1-R 8 en. 


conſiſtence of marrow, till by degrees it is hardened into a white 
fir, -roſerabling that of anima: The poſſibiſity of wis col. 
vation,” and digeſtion-we may the more de induced to 
— LO IRE how often we find the waa 
«ry peiriſied, degree of pain, or the 
— . re oped, 1 of .w very ONE, - — 

i th e op, of . 


2 e Qua 2 2 


1/1 #þ Farm f | 
2 N* 437 —— Ney ; 5“. . wer? WR + 6 / e 
R. Veli diſcavered 4matble e it 
lies 01: the'novth fide. of Calcag, im thi of Kla- 
—— $0.07 


5 
lee che Plane 7 walt 5 i 77 2 3 « "x2 


ut Maid Fele, 407-478. el 
5 diſtemper began to ew) ftlelf firſt in the 
Apo the beginning. of Faty 19 £4 inercaſed 1 


195 
4 


of j after which it decreaſed b. 2 
end of the Fear, at hie h time it totall 


#rs, that before this — 41 —9—ç—ĩ — 
hence th at there 35 
— — aria a nearly the fame Xx 


* you multiplied by — 12 — In the fix months this 
ſtemper continued, od it carried off about 85;000 

it is true, 9 lifts rec lton but 22,3535 2 it 
e oll; tha in the laſt week" of Aug, and the two 
weths of Seprember; euch carried off upwards" of - 4300 

Hols;” beides a great many that died, of which no notior Was 

aden Awo ehe very lame happened to years before at 

Daun teixk: where dhe plagt 9 gur, there died 


Seel frm 45 16/50 4 bot che _ « the ted increaſe by 
the-beginning of Cn le; fo thar in the fir 


** 


„ Rovat Serie! 
that month there died 220; douls, in the ſar ond werk nogo, = 
—.— 3 2075; aher — the mortality decræaſed as 
the er. 

k is obſerwable, 1. Thetebers mate eee 
che inſedion; but that there were few, here it did nat carry 
more than one or two perſons ; and thar there were ſereral, in 
which ir did abt leasen foul aver. , That 


re 


this diſtemper was moſt fatal to the 2 of people, there , 
ſcarce d ( Dem- 

ber of t the 

firſt and-moſt 


nt: very 
heaped, as it were upon each 8 art 
four families in one #oom the third is the fooliſh cuviofiry they 


have of bein the hear bodies ; and tourthly, a ©] 
them ate ſo to the ia core oe, Se they lay, . 
if it pleaſes God 1 ſhould dic of chis diſtem L hall not c 
cape it; — 
and is notion the 22 —— ; 
— Yang there are 1c «ri > 14 that — ſcripts | 
2 in the ſame beds, here others have died; The chem 
trades of which there died moit, were coffinmakers 
which took meaſure of the dead bodies) ſurgenus and ih- 


: The care that was taken, and the medicines that were we 
did confiderable ſervice; Mr. Chamberlayne was told that The- 
niaca did little good; and they * oblervrd l ching at 


Home 1 Obſeryationsg, br 1 
„ Crank N* 337+ . 286 . FA. 
LATE in. N 3 


t artery, rr 
. the Aorta; B B two chalk-fiones which peiſſeſſel 


of the iemi- lunar valves: The left ventricle of the 
heart was dilated to twice its natural magnitude; theſe ſtmes 
vere ſuppoſed to have occafioned the 2 by obſtructing — 
valves, and hindering a regular diſtribmion of the blond. 
Fig. 3. ſhews a bone extracted from the Fule, or frſt mel 
orls of the amm who died of violent _ | 


Pig. 4. ſhews 4 bone taken from besen the ventricles ofahe 
heart of a man whodied hydropical and tabid ; in this ſubjeft 
the whole Pericurdium adhered w the heart. "oh Tg 
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bot; 1 the nerves, the right nerve being waſted 
the be 
EE 


— — a Gurta ferena: 


bf this perſon ; but be 
—— —— — died of that per, 
in which he ſound part of the nerves, which is with in the 
Cranium, cruſhed flat — the „ weed 
— — of 9750.6 — | 2 

Fig. 6. prelents't ens taken ba 

1 Fig. 7. — ——— Gran- muan. 1 10 2 
Fig. 8. tuo ſpleens taken from a woman. 

lt a tu be oblerved, that in all theſe three caſes of che ſpleens, 
each had proper veſſels, but the arteries only are there repre- 
ſented i and that the ſpleens in each ſubject taken together 


uere bot rqual in magnitude to the one we uſuall N 


A heat, with the Vena Aaygos inſerted into auricle ; 
andtheidebending Cavs coming round the data. o the bean, 


— and pulm —— the auric le at the 


with the atcendibg Cava. | 
An — two /thirds of its length, next the kidneys 


ien ed by fone pailing thto' it. 


The Tube Fallopianæ impermeable, and, + without the le 


Ve pertilienss,” the e — be, e . * 


es. 


An — of a contagious 8 ſei 2418 the black 40400 
#n the Venetien Territories, and eſpecially about Padua; by 
14 Bernard Ramazzini. Phil. Tranſ. N“ 338. p. 46. 


BOUT the 5ear irt, ſuck a violent contagion had 
ſeired the black cattle, as like an increaſing fire, could nei- 


"ther be'extinguiſhed nor ſtopped by any human means: It fight 


began to be obſerved a little in Agro — but ſoon — 
2 itſelf more openly in the country, ſpreadin . Age 
even to the very ſuburbs of Padua, with a terrible 
cows and oxen: It was allo taken notice of in ſeveral places 1 
Germany: On this diſtemper Dr. Ramazeini made a particulat 
diſſertation; wherein he —— into its cauſes, and {hewed 
-what remedics might be uſ- t a ſtop to its violent courle, 
It was ſuffic iently cvidenr, chat el this diſtemper in the cow kind 
was a true fever, — the following ſymptoms; as a coldneſi, 
rigor, and a ſtanding up of the hair, which was ſoon ſacceeded 
by a violent ſharp 2 with a quick pulſe; that this ſe cr 
Was maliguant, mortal, and peſtilential, its concomitant ſy mp- 
| tolls 
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toms plainly Thewcd ); ſuch as great uncaſineſa, with a difficulty 
of breathing, great with a ſotr of ſhorting; and at the 
ing a kind Stupor, and: drowſineſs, a contimal flux of 
icenred matter from the noſe and mouth, and a very ſtæ- 
tid dung,; ſometimes with blood; all rumination ceaſed, 
tules broke out all over the body on the fifth or ſixth day, 1 
bling the ſmall pox z they e, died abont the fifth o ſeventh 
aping: Dr. Rammar ini deduces this 
@ contagious 5 he tells 1s, that out of 4 
great drove, ſuch as the merchants bring yearly into Jraly out of 
Dalmatia and the bordering countries, one beaſt happened to 
ſtraggle from the reſt, and to be left behind, which a cow-herd 
finding, bt to a farm belon ging to Count Boromes, canon of 
Padua; this beaſt infected all the cows and oxen of the place 
where it was taken in, with the ſame diſtemper it pw 


under irſe lt; ; of which they all died in few days; excepting one 


only; that had a. rowel put into its neck. 
bevy urpr iſing — therefore, if from the Pfluvis (like 
on ng from the fick cattle) of thoſe that were 
_— 2 — and paſtures where they were 
nd by that means . and: —— from the cloaths of the 

themſelves, this in ing upon a proper ſub 

eee chi When, therefore, by e ms, 
mous exhalation happens to meet with any of the” cow-kind, 
joining itſelf with the ſerous juices and animal ſpirits, whilft ic 
1» carried all over the body, it diſorders the natural conſiſtenet of 
the blood, and corrupt the fermenes of the Y3/ceray whence it 
follows, that the natural functions of the Viſcera are vitlated, 
and the neceſſary ſecretions ſtopped; ſor Dr, Ramazzins affirms, 
that this . poiſon is of that ki , which rather fixes, and coagu- 
_ — ths blood as appeared _ — wad 
ve-mentioned accompa the diſtemper, but 
hat upon opemog th dead cru, paring he hot, little or no 


In the 2. bodies of all the cattle, it was particularly obier d 
that i —— the — , or paunch there was found, a hard, compact 
8 to its coats, of a large bulk, and an imo- 

le ſtench ; r parts, as in the brain, lungs, Wc. there 
were ſeveral Wee and large bladders filled on y ' with wind, 
which being opened, emitted a noifome ſtench ; there were alſo 
ulcets at = root of the tongue,. and bladders filled with a 
Serym on its fides: That hard and compact body reſembling ' 
chalk, 7 ſh Omaſus, the Dr. 70 to b the firlt effect of a 
Ven, VI. 2. cop 


of hellcbore into the hole, a 


| co_— care in cleaning the the 


1 8 
il 


contagious Miaſms ; 
air, provi 
3 oo 
on 5 

maki — — hy gg: yon 
or 
der the chin ; he alſo ordered wins, =o 


walked and rubbed with vi 

ceutical part, — — 
als; . ————— 
iafuſed in 10 or 12 pints of cordial water 


iven in 4 or 5 doſes, which is — way 
us ee 
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and ſpecii 
wine, to be 


Fi 


dom, 

— hy mineral kingdom, Ant 
— ul tobe given — 25 
and milk to , 
7 Liber 

ian, freſh, ſweet —— 
* 2 - 
cloat t e as 

cold air ; fumiga 222 be! daily made with- juni 
Galbanum, Kee. in — — | 10 


the walls; as alſo care to 
ood; the bay or ſtraw bes Haltet 1 rin in 
* that their food ought to be but 
= alſo friftion, rubbing and currying, 
hand, but with a curry-comb and bruſh, with 
chin, made with a hot iron run thro the part, and 
a rope put thro" it. 

Recipe Veronice, Pulmonariea, Hyſapi, ſcordii 
Rad. Ariſtolochiæ rotunde, Gentiane, Angelice, 
Tormentille, Carline ana unc. 12. Bac. Lauri & 
ane, 12. Miſce, fiat puluii. 4 

Bleed the cow, 74 give her every morning for three or four 
mornings, an ounce of this powder in warm beer, with a horn : 
If the cow's ilIneſs continue, after intermitting of two or three 
REN the medicine 3 
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42. a ee rithms, and 205 verſa, for 
nr err "IX 4 Number given, ON; 
| Hip W able ; by - Mr. Joba' Lass | 
339. P. 32. 
3 Nat. Num. 
OzOOOE, 1.002074475|- E. 
309 g 0420908 1. 00184376 
5.01 187233 G | 001613109 
3:-081071706 05,0006 1, 001 38a) 
r rent 0,0005 1. 0011519 


89775 


1.096478) 


© box. Þ.17 
Fes 11.498 
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h 2 


| 572623155 
52 JI. 21 
129241 % 


12302687711 
1. 2022644350 


1336 U 


. 711g 


1080 10209 948 
1-0 e 38 
Jo, oo. 0162486 
JP ,s. 0139113 
** 0,005] -O1137945 

= .0002 5288 


0,.003[1.006931669]. . _ 


g 0,002 1.0046 
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0,00c0005 1000001151]... 
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$900000J31 000000090} 
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HIS table Mr. Long n 5 * of or finding 


the ithm of any number propoſed; and vice ver/a; 
for 99 — — the ithm of zcoo, look 


in the firſt-claſs of the table (the whole table Apa right 
claſſes) for the ee leſs to 2, which is, 1.995 as againſt 
it bach which uy ap is the firſt figure 1 logauthm 
tz again, dividing the number propoſed 2, by 1.995262315 
the number ſound in the table, the quotient 'is 1.002374467, 


which being looked for in the ſecond elaſi of the table, and; find- 


ing eter its equal, not a leſſer, add o to the pan of theloga- 
rit 


m before fond, and look for the ſaid quotient 1.00 37/446) 
in the third. claſs, where the next els. 1s 1,092 305438, 
24:16 it is 1, to be added to the part of the Iogarühm aleady 
nd, and e the quotient 1 GIAN by 1. 0239238, 
Tit found in the table, the quotient is 100006 9050, whichþeing 
405 ſor in the fourth clas gives o, urch being ſaught fag in the 
clals gives 2, to be added to the ſe: — 
Found ; = dividing the laſt q ue the number laſt 
in the table, ui. 1.0000 go Der is rr ot z, 
which beihg ſought in the ſixth 0 9 to the RF ths Pa 
2 7 s ready found; and dividing [the "Halt quotient by the 


divifor, vis. 11009092078, the quotient is 1,6600002 19, 
which being greater than 1.000c01 14, Jhews that the en 
already En, ol 3-3010299 is leſi than the truth b 

than balf an unit; w adding 1. — — 
rithm of 2000, v1 3010300. | 


If any logarithm be given, { oft 3010300, throw away 
c 


the characteriſt ic, then over agai 3.0. 1. . 0.3 0 
von haye in their rſpective 1:995262315,-.+-0+57 
Ide 


7 we — ww —— NN. = 


e —_—_— I” 


1 *. . 000069086 1o'V. o which' multiplied 
continual 


into each other, the product is 2. , 0000000T9966, 
22 by —— the chaxacteriſt ic ix becomes 2000 G Ig 


tid by which chis able ie framed; is"plain from ge ue of 


{1 E aa ” 15} run 26 70 1500 
"a #hvions; that eto clas ot iden are no other than 
ſo many ſcales of mean 4 ; in che firſt claſs berween 
Land 403 ſo that the it number thereof, ug. 1. 258925412 
is the; tenth root of 0, and the reft aſcending in order are 
the powers thereoſ j ſa in the ſecond alaſu, tlie laſt 'nuthher 
1. 626292992 is the hundtedth root of 10, and the reſt in the 
manner are power thereof; b x 20024305 238 in the thurd 
claſs is the tenth r̃oot ot the laſt of the ſecond, and the toſt ite 
powers, C. Or which is all one} each _— in the 
ceeding cla(s is the tenth power: of the correſpond hg mane. 
the next following claſs ; 2X it is — to 
theſe tables, no more than one e — the fifth; 664 
ſolid, root ſor each daſs is requiſite the teſt of the work whe 
done by the common rules of arithmetic; and for extra 
the fifth root, you will find more than obe very comiien- 


dious rule * Tram. N. 210 The is exact the 
reverſe of Mr. Briggs apr Boe: in Cap. 12. of bis '{Yrbinet; 
[icons of Nac edition; and had he! been pred 
hereof, it would have greatly e 
logarithms of the firſt prime numbers,” which W 
golt him ſo much pains. | % £2285 Haien . 1 


Li 
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ve ical Obſervations on the. Fibres of the Males; iy 


Leewenhoeck. Phil. Tran, N' ; 39. p. 33% HU 


'Y M. Lesen bosch obſervat iom on the niembranes, with 
which the fibrils of the muſc]e# appeat tb be 'cncompali'd 
in the fleſh of a whale; cod- su 1 mon and 5 _ 

alſo in that of an ox\' town 'to'a mouſe, the appearance 

ſame in oll: Upon 8 a mic roſcope 4 ſmall ol 

0 whale flcſh cut off nea tail of the fiſh, M. Fg, pie 

d-that the fibres thereof were” four times as large 36 croſs 

thad formerly obſerv'd in —_— iece of Whale fle 

taken Fom part of the ſiſn ; made him ron 
r,- whether the ſi bres of that — * be ſo much 

rger, to contribute th its greiter — je 

fleſhy parts — and a · croſe Es nl So 

71 more en before, that euch particle, e 
” 


\ Lak ACK >: aac... 


Rove Soft 3 


„that is, 200, the natural number deſſr d: The me 


20d the labout of deduci re 


= 


TT CE OE tad. adn 


MEMOQFR $f the 
d in a ſins chin membrane: In order to have 


in this ſtate being — before the 

ET BCD Plate III. 
lay ſo cloſe together, that their en · 
* 


in 


incif0ns, 4 new'0bjett preſented itſelf. * 
ILM Fig,.11. rcproſents a ſmall particle of this fleſh; theſe 
particles ſcemed to touch, and to be joined to others; but ußon 
their being dried up, they ſhrunk in from the membranes 

round about them; tor the membranes themſelves could not 
ſhrink, becauſe they were all joined to each other: "Along 
theſe ſſeſhy fibres there run membranes; of the thickneſs ſof 2 
hair or better, ſcareely diſtant the breadth of a grain of fund 
from, cach other; from . theſe larger - membranes other parts 
were ſpread, that divided each fibre into a many fibrils ; 
{© that it may be {aid that each fieſhy fibre, no bi chan 4 
hair, is a ſmall muſcle .encompaſs'd with its peculiar coat, or 
membrane : NOP Fig. 12. repreſcnts- a ſmall piece of theſe 
fibres as Jarge as it appeared to M. Zeewenbveck : He alſo 925 
, ; w 


5109 
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: 


U 


rr eee eren eee 


Kora on dn! ** 


the 
branes, and rce-aſume the ſhape they had before mind 
2 8 EE 4no- 

" 


ae. 
membrane that run y 
QRSTVW Fig. [whore berwecnST gud Vie el 
remain unſeparated; and theſe being cut a little thicker 
alſo of 2 darker hue, and had they: been fliced t 

icker, they would have appeared of 2 dark red; 2 
ſents the thick membrane dividing this piece, about the thith- 
9 at 1 3 and _ 
Leewenboeck ſu that a great number 

of blood veteis are ſpread over e by 
reaſon of their ſmaallveſs, are not viſible; for, by theſe th 
nourtſhment is conv eyed; between RS and QW the exceed- 
ing Fog orange from the large ones arc viſible : It is 
ſarpriſing g that ſuch exceeding ſmall ſhould be found in 
ge an animal as $ while nay, the fame as they are in 
r and that the whole 13th figure is not ſo big as 
cos gals of find This while Was "—_ N 
upper part ot its yielde 60 Dyarzeels ubber, or tat, 
upper ae 30 — Sopes (each making about 


three 2 quarts) to one. Duarte, nearly amounts to 
> pounds 


ſuppoſed 


M. Leewenboeck caus'd a all piece — 
five fibrils, to be delineated 
thro' the mi „ and 


M. Lertenbosct frequently with pleaſu 
fleſh * T or Saad, ay 


2 


gy 
malls is ex ber or brought oure afts, there is not the 


55 =. 
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Fall i obſervable in theſe fibrils : Howeven, all the ſmaP 
q 


qualities in theſe fibrils muſt not be takes for thole-cortuga- 
tions, ſince ſeveral of them ate only the articles then-of vm 
the meinbranes, which encompaſo the f brIllils. 

.GHIK F: 2 * four {mall fibrils. of a piece of fleſh 
of another Whale; by the two figures 14 and-15; it is plain, that 
the diameters of the fibres arc as big again in one as in the other; 
therefore the fibres muſt be four times as big in Fig. 14. 430-15, 
Now. each fleſhy fibre being compoſed of @ great many ſmaller 
fibrils, we may imagine each of theſe incloſed fibres likewile to 


of others of the like nature, .-; 4; +. 
N. Leewenhoeck, upon viewing ſeveral ſmall fibres of ox-fleſh, 


| obſerved, that cach of the fibrils in them was encompaſſed with 
883 membrane; but he could not ſhew theſe membranes. fo 


inctly to others in cow's fleſh as in whales fleſh ; becauſe the 
parts of the former are of a textyre much more compact, and 
au te Sa of the latter, whence it is they do not Ihrink fo. 
much in INS, . r N N | eb 2 
NI. — is.of opinion, that what he has ſaid of the 
membranes, encampaſſing the fibres and fibrils of whale-fleſh, 
will Lkewiſe hold true in other kinds of fleſh, yea, eyen doyn 


- i 


to that of a rat, or mouſe. dri il 1901 n oc any br: 
Sevtral Olfervations an the Frame aul Contexture & tbe Muc. 

cles; by AL. Muy. Phil. Tranſ. N* 339+: PN 
+ Mays obſereed, that the fleſhy fibres of the muſeles arc 


* compoled of other ſmallet fibres, which he calls f brils; 
that theſe fibrils are of the fize of a ſlender hait, and that 300, 


or co of them may be reckoned in one fleſhy fibre, whole dia- 
meter is no mare than a gath part of an i 


; that each of 
theſe fibrils is alſo made up of more than 300 ſmall trantparent 
Tubuli, but 10 lender thitif a blood! lobule (which, accotd- 
ing io M-:Leewenboeck;'is/but the 1,000,000th Ln 
| land) were divided into xs parts, one o could hardly 
paſs:thry? thoſe ſmall tubes: He bas ſhewn, that tho the fleſhy: 
fibres of the muſcles: are joined to the rendons, and tend ii 
membrane of a muſcle; yrt that thoſe tend inous fibres are not 2 
cont inu of the fleſhy,” ones, as moſt anatamiſts ſuppuſe ; 
which he proves thus, if by means of a-wooden knife, or on 
by pull ing it, you ſeparute the ficſhy fibres from the tenden, the 
extremity of the rendong; to: which they were joined, will remain 
ooch and cven, aud not become rugged:/| oo 1 4 
vir 10g i cd 42 fitmogat!: t base GK 44 243 


No Hav- 


| ee 1 6 


| whiteried,' as before, with water, he 4. not only t 


, without making them undergo am chan 


Roy Af SoertTy. = 
Havis made ſeveral injections * warm water erutal 
artery of 4 limb of 4 ye all the flelh Fr TN! 
rednefs, and became entirely —— the fibres Thad whitened 70 
this injection, he- injected a coloured liquor by the fame a 
and then ner only the all arteries appes replete with 4 
my liquor, böt he alſo found, char che liquor paſſed thro” 
fibre, Neg: in a ine, or indulating manner, or form- 


Kveral angles, or a great many £ >s He 
obſerved, that { ry ach 2 of — — which 


before could not be e viſtbly, ſpread all round the 
ſmall fibrils, * tin as ok * Having obſerved, 
_ the p ape the iſ near the extrertnticy of the ar- 
by We the the — ; he examined them with 
nd the ſmall brils filled; and tinged with 
the Wine liquor * vet there was dot the, leaſt l 
the liquor in e interſtices between the fibrils: 
by the crural artery another coloured liquor Thos "the caſtles 
fibres in 
ſome of the muſcles, arid rnoft part of them in the others, filled 
with this matter; but upom examining them with a micro- 
„he found and even the leaſt Tubuli, that com- 
pole chew, fille 208 tinged —— — ſame matter; yet the {coal 
ramifications of the riexves appe 3 White. 
From all theſe — it it — 1. Thar the ſmall Gen 
2 form # fibril, are really hollow, and that the extremities 
N illary arteries open into them, and empty therein u 
1 1080 7 — is re-convey ed by the vers into the 
* 2. That the blood globules Aan be vide into in 


moſt ig ire deg) 50 ſmalloeſs, before they can enter, and 
theſe Tubuli - That the blood A he ſo divided; 
when ſo divided; pals thro” the {mall Tal „is evident 
the redneſs of the fibres and fibrils of animals, which have 7 
fleſh ; and this farther appłars from M. Zeewenboeck, who ſays, 
that theſe globules divide themſelves after this manner, in 

to paſs thro the laſt extremities of the capillary arteries of ie 
brain; as alſo from theſe globules being exceeding ſoft, rally 
ſeparable, as M. Muy has evinced by arguments 
very curious obſervations: M. Mays found out a way of —— 
ing the ſalts from the blood without an chemical ana lyſis, and 


N 


them into cryſtals, viſible nb SI 


Wot. VI. N-; 1. ee = 


#2 MEMOIRS of the 


An Account of ſeverd} Obſervations made in New England is 
1712; by Dr. Mather. Phil. Tranſ. N* 239. p. 62. 
PIR Dr. confirms the opinion of there having been in the 
antedeluyian-. world, giants, or men of very large and 
prodigious ſtatures, by the — and teeth of ſome large ani- 
mals, found in Abany in New England, which for ſome rea- 
1 ſons, he judges to be human; . a tooth, which was 
= | a very large grinder, weighing four and g, with a bone, 
I ſuppoſed to be a thigh- bone 19 foot Jong; he alſo mentions ano- 
| ther tooth, broad and flat like a fore-tooth, four fingers in 
breadth ; the bones crumbled to pieces in the air after they were 
dug ups they were found near a place called Cluverack, about 
| 30 miles on this fide of Many; be then gives a deſcription of 
=_ one, which he compares to the cye tooth of a man; he ſays it 
= | had four gs or roots, flat, and ſomewhat worn on the top ; 


as it upright on its root it was fix inches high wanting 4, 
and almoſt. 13 inches in circumference z it wei two pounds 
four ounces Tay; there was another near a pound heavier, found 
under the bank of Hudſon's river, about 50 leagues from the ſea, 
a great way below the ſurface of the earth, where the ground 
of a different colour, and ſubſtance from the other ground, 
= |! or 75 foot long, which is ſuppoſed to be owing to the rotting of 
W | the „to which theſe bones and teeth, as the 3 
1 did once belong: It were to be wiſhed, that the Dr. had given 
1 an exact figure of theſe teeth, and bones. : 
1 The Dr. conjectures the Shittim wood, mentioned in ſacred 
i writ to have been made uſe of ſot the ark, Cc. and ſaid not to 
4 be ſubject to putrifaction, as molt other woods are, to be the 
1 black acia; and that the Gopher wood was the Juniperus 
1B arbor tetragonophyllos, frequent in the Eaſt-Indies, Cc. He ob- 
Fi ſerves, that the Indians often perform very confiderable cures 
18 with their of which there is a great variety, and differ- 
ing. from the European; he inſtances in ſome of them; as a 
4 plant efficacious in curing inflammat ions, whence they call it 
= Anieriſypelas ;, it grows 3 in the woods; a chemical 
= oil extratted from it, taken internally. performs wonders in ab- 
= ſorbing ſcorbutic ſalts 5 another plant, that goes by the name of 
=_ partridge-berries, 1s excellent in curing the 93 ; a decoction 
= of the leaves, being drank ſeveral days as a tea, cauſes a diſ- 
# charge of a vaſt quantity of urine, as 3 the diſeaſe laſts ; 
= after which it may be drank without obſervably provoking 


} urine ; gouty perſons drink it with benefit : The rout called the 


ours in England; he mentions very wild tur 


Nan r Roar re eren 
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bleeding · root cures the jaundice in five or fix days; and another, 
whoſe name he omits, cures ; he mentions another ſpe- 
. e e for quinſies, or 
ſore throats; a plant called by the Indiavs — is in- 
————— —— — dabje: 
tion, and drinking half a pint of it; a cataplaſm of the ſame 


root, bruiſed and applied uw the ulcers does alſo cure them; a 


decoction of the root of a thiſtle, called the Saar- ibi ſſle, very 
ſhort and prickly, and of a root, called the Cancer- vor, and a 
fort of Devil s- bit, is a cure for the Ning s. euil, tho very far 
— by — a ſmall — every day, and pat. che 
hulous tumors. | 

——————— che-thaie Wen 


daf 50, — 60 — —— — ſh is very tough and 
large eagle with a big head, 
. high as m_ wr; — 2 5 do; — to the itinerants, 
flights of pidgeons, Which 
— — — — — he 1 imagines they repair 
vered ſatellite, —— the earth 2 no 

a — cre 


As to antipathies, and the force of imagination ns be fe, chat 


a gentlewoman of his neighbourhood would {i 
{ceing any one cut their nails with a knife, but if — 
pair of ſciſſars, it would have no eſſect upon her: That the wife 
of a certain perſon would romie, upon jcig ing her husband take 

vomit, the latter being noways but ng or to take 2 

ſh emetic: That a —— Sith child 
refuſing: to gratify her deſire, for fear of 4 Sat 
which moſt of ab wo- 
man's child, when born, had an excreſcence on the ſore-head, 
reſembling one of thoſe peaſe, with @ black ſpeck, as the bu 
peaſe had, which ſome: time after dried away, and was 
out, as the bugs are obſerved to leave the huſk of the peu. 

Dr. Mather oblerves, that the Indians have no other Gividen 
of time, than by — * moons, and winters: Tho the Indians 
have not diſtinguiſhed the ſtars into conſtellations,” yet it is ob- 
ſervable, that they call the ſtars of Urſa- major, Paukunawan, 
that is, the Bear, .and this long before they had any communi- 
cation with Europeans: He ſays, that there is a-tradition among 
them, that in November 1668, a ſtar appeared below the body 
of the moon, within its horns: The evening glade, firſt taken 

'Dr. Childrey, is conſtantly obſerved there in Hy- 
a little before, . —— 


notice of 
rus, 


MEMOIR S of the 
cauſe of that appearance muſt be ſought for above the atmol- 


On the IE Janus in a clear ſky, but very cold, the 
— ſrom 10 Gale 2 three — ng ended with 


the cauſe 


att 
four Parbetia, in the middle of which were two rain-bows:: 
About 6x-weeks after,” in a day much colder, than uſed to be at 
that time of the year, the air being ſomewhat bazy, a little after. 
one o'clock, there were — for about half an 
rances with them are of gr 


: Ducts mien en cout =: fron BiGotdry 5 
dream of Re ere perfor abr 
ſeph Beacon, at that time 2255 the wounded perſon 
ing to him witch the wound on his head; the information 


dream was on the ry day May 1687, 7, about five o'clock i 
morning, on the very 
wounds he had care 
his brother Zoſeph: Beacon no- 
tice, till the next communication b ing, towards the latter 
end of une follow! "when ee fr of bis e 
death; and the eauſe to his dream. 20 
Then the Dr. treats of the razthe-/nake, hinting at — 
ſſon of i name, fron the Tattles in iti tail, in which he ſays 
there are ſometimes 20 of thoſe looſe: rings, tho he does not 
| bu into the common opinion, that one is added every year: 
follow” theſe obſervations, viz. that the more cat ark 
they travel; theſe ſnakes are leſa numerous, as well as — 
mous g au that none are Fen to the north of Merimac river, 
which is about 40 miles north of Baton; he 1 
as he ſays, conſtantly affirmed hy the Indians; vis, that theſ 
2 ly lie caibd at the bottom of à large tree, — 
ir eye ſiued on ſome ſquirrel above in the tree, which tho® 
by his cries; and — be in a fright, yet at 
laſt runs down the tree into the jaws of this devourer ; then he 
relates, that the winter abode of thee ſnakes is in the cet of 
inacceſſible rocks, from whente in the' ſpring they come forth, a 
themſelves, at firſt very feeble, which! is the only time of 
deſtroy ing them; and then the Cyſtis or 1 in theſe 
ſnakes is full of an acid azure-· coloured juice, which — 
ſqueeſe out into a but it is ſo ſpirituous, that if che gla 
be not immediately ſtopped up, it will ſoon evaporate; mix 
this liquor with 4 proper quantity of: ed chalk, or Iudian 
meal, — medicine a the venomous bite of this 
ſnake; ſome have called it Trochi/ci Cunnecticutiani, from the: 
Conne ticus colony; it is — that when tlie ſummer heats 
: come 
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- 


makes, 


quar, he 
luffred the dying viper, i 
with the laſhes of which he had diſable 


„ 
Ne , 


certain perſon provoking a rattle- nale to bite the 
broad ax he had in bis hand, the colout of the 

that was bitten, was os 
he made with it, the diſcolonred part was: broken out, 
gap in his ax: As to the Jruchiſei made of the gall, he 
{ ludorific cordial, and ſu good an anodyge; thot ſame e 
or ſour grains; of it to compoſe Shame: — it.is 

good in all fevers, eſpecially, malignant ones; it i an le . 
remedy for obſtructions incident to womens upon cold in 
child-bed ;. and being taken in a proper, quantity: 12 hourg before} 
the fit, it inſallibly cures a quartan ague ; the doſe is 14 grains 
more, or leſs, in any vehicle, according to the curcumitances of 


the [ INT 1 1 een .net T: 
| The Dr. next gives an account of the effects of; thunder and 
lightning, very common with them; which from its ffquent 
deſtroying animals, without any vifible/ hurt on the c,,z 
pr, he compares to the: Jet; puniſhment of pouring melted, 
rad down the throats of condemned criminala, which-they/cald 
led Combuſtio. anime z tho! he likewiſe obſerves, that ſoma have 
bad their hair ſinged, with» marks on their ikin, reigrablangd 
thoſe; made by. ſmall. ſhot ; and ſome their bones made limb 
—_ riſtle the captain of their caſtle w — — 
ta ſtorm of lightning, without any apparent 
he relates a patiage 2 — — Gods 
Tranſattion, vis. that on July the z rh, 1681, a thip whertof 
one Mr. Jad way matter about 100 leagues from Neu•ã Eg 
in Tat. 38, met with 4 violent ſtorm of thunder, which did the 


ſhip much damage; at which time à bituminous * 


86 ME MO IR 8 of the 
the ſhip, burning with ſuch violence, as not to be extinguiſned 
with 2 till it was all burnt out, and ſmelling ſtr sy like 
| | fir'd gunpowder; and when they came to oblerve the ſtats at 
night, found the polarity, or direction of their ſea co 8 
ſes to be changed, —— rn es Huth, and they 
continued ſo to do for the reſt of the voyage for 1006 leagues; 
he adds farther, that one of theſe compaſſes continued to do ſo 
till, as Jow'down'as 11: The Dr. queries; whether this may 
be/accounted for by Mr.  Boyle's experiment of heating a load. 
ſtone red hot, and — altering the phſition in which it 
was cooP'd, its polarity could be changed? which tome may ſay, 
. to this neee, ſuppoſing it was made wo ak 
[4 ; 2 


une upon its center in a ſtorn. | | 
From thunder the Dr. proceeds to earthquakes, which, tho 
he ſays, they have not done with them at Boſton, the miſchiefs 
— — Sicily, Italy; &tc. yet they have had ſeveral very 
ble and dreadful ones: In 1663 they had ſix or ſeven vio- 
lent ſhocks in the ſpace of three days; a town lying on the river 
ConneFticur has had ſcores of them in a year, for ſeveral years 
togethers the Judians affirm,” that ſeveral rivers have not only 
= been Apa — in their courſe, and diverted, but ſome entirely 
N ſwallawed up by eutthquakes; he further adds a paſſage out of 
Selin "who" dwelt in the neighbourhood, that in 1670, at a 
place call'd "Kenebunch; near” the fide of the river, a piece of 
clay ground was throun up over the tops of high oaks, growing 
between it and the river,” hich it thereby ſtopp'd, left a 
hole in the place, from which it was thrown 40 yards ſquare, 
Oe. Next as'to ſtorms of hail the Dr. relates, that they have 
. had very extraordinary ones, inſomuch that they have lain three 
or four foot thick on the ground, ſome as big as hens eggs, and 
others five times as big 4 he mentions, as an accident / ſometimes 
happening to them in the winter, that it has rained plentifully, 
at night frozen ſo extteme ly, that the weight of the icicles 
A has broken the boughs of the _ and-very often ſplit their 
” | trunks: Tho' they have not thoſe hurricanes to which the 
Caribbeg iſlands are ſubject, yet they have had whirlwinds, or 
- guſts drive along a particular narrow tract for divers miles toge- 
= „with an — le violence, fo that if their tons had 
ſtood in the way, they muſt undoubtedly have been deſtroyed; 
oftheſe, he ſays, a thick dark, ſmall cloud has ariſen with a 
pillar of light in it, of about $ or 10 foot in diameter, and palt 
along the ground in a tract no wider than a ſtreet, horribly 
tear ing up trees by the roots, blowing them up in the air like 
feathers, and throw ing up ſtones of a great weight to a _— 
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height in the air, thus demoliſhing every thing in its paſ- 
ſage ; and the noiſe of this cloud was ſo great all the whdhy — | 
that of the miſchicfs done by it was thereby quite drowned 
There is a huge rock. in, the middle of Merimack tiver, on 
the top of which are à great number of pita made. exattly 
round, like barrels, or hogſheads, of different capacities; "ſome 
ſo large as to contain ſeveral tuns; the natives know nothing ot 
the time they were made; but the neighbouring Indians have 
been wont to hide their proviſions in them, in their wars with 
the Maqua's; they appear plainly: to be artificial. 
\ The Dr. affirms it is no rare thing with them to have an aged 
gentlewoman ſee many more than 100 of her ing; he men- 
tions one woman that 23 children, of which 19 lived to maus 
eſtate ; another that had 2); another 26; and another 39: Here 
, he gives ſeveral inſtances of perſons living to roo years 
of ages one Clement Weaver lived to 110, and his wife was up- 
wards of 100; this man to the laſt year could carry a buſhel of 
wheat to the mill, upwards of two miles: He relates the caſe of 
an old man upwards of 100 that had loſt the memory of ſeveral 
of the latter years of his life, but very well retained the remem- 
brance of what paſſed in his younger days; and yet it does not 
appear that they obſerved any regularity, or method in their man- 


An Account of procuring the Small- pox by | Inciſion, or Trocu- 
lation, as prattis'd at ntinople, in 1715 3 by Or. Limo- 
ni. Phil. Tranf N“ 339. p. 12 e 

HE Dr. obſerves, 1. That the Circaſſians; Georgi ant, and 

other Afiaticks, had for upwards of 40 years before, intro- 

duced this practice of procuring the ſmall-pox-by a ſort of ino- 
culation, among the Zurks and others at Conſtantinople ; that 
tho' at firſt the more prudent were very cautious in the uſe of this 
practice, yet the happy ſucceſs it was found to have on ſeveral 
perſons, had put it out of all ſuſpicion; and doubt, the opera- 
tion having been performed on perſons of all ages, jexes and tem- 
peraments, and even in the conſtitution of the air, without 


— any one being found to die of it; whereas the ſmall - pox 1eizing 
a; the patients the common way, proved very mortal; half of thole 
* affected therewith dy ing of them; this the Dr. atteſts from his 
aſt own able rvat ion. 2. That ſuch as ure my inoculation ee 
upon them, were ſubject to very ſhght ſymptoms, ſome bein 
bly ſcarce ſenſible, that — we re il or 2 and which comin 


it to the fair lex, it neyer left any ſcars, or pits in the ſace. —_ 
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= | + The method of the operation is thus; choice being made of 4 
414 


proper contagion, the matter of the puſtules is to be commun 
cated to the perſon propoſe to take the infetion, whence it has 
= ically the name of Inſition or Inoculatiom; and for t 
1 , they pitch upon ſome boy or young lad, of à ſou 
4 hy temperament, that is ſeized with the common fall 
(of the diſtin not confluent kind) on the 14th or 14th day from 
the beginning of his fickneſs; they prick with a needle the tuber. 
eles (chiefly thoſe on the ſhins hams) and ere out the 
| matter coming from them into ſome convenient veſſe l, or the 
= like, to receive it; and it is proper to waſh and clean the veſſel 
= Grſt-with warm 1 ter a convenient quantity of this . 
= | thus collected, it is to be covered down cloſe, and kept warm 
1 the boſom of the perſon that carries it, and as ſoon as poſſible 
1 brought: to the expecting future patient, who being in a wurm 
3 chamber, the operator is to make ſeyeral little wounds with a nee. 
1 > ogy zag 
= Ale in one, two, or more places of the ſkin, till ſome drops of 
= | blood enſue, and immediately he is to pour out a few of 
= the matter contained in the glaſs, and mix it well with the 
1 | as it iſſues out ; a fingle drop of the matter is ſufficient for each 
1 place that is pr icked ; theſe punctures are made indifferently in 
= any of the fleſhy parts, but they ſucceed beſt in the muſcles of 
41 the arm, or Radius; the needle is to be a three edged fargeon's 
_—_— needle ; it way likewiſe be performed with a lancet ; the manner 
A 1s to run the needle tranſverely, and rip up the ſkin a little, that 
4 there may bea convenient dividing of the part, and tho mixing of 
= the matter with the blood be more eafily performed, which is 
= done either with a blont ſiyle, or an car-picker ; the wound is 
14 covered for a few hours with half a walnut-ſhell, or the like 
concave veſſel, and bound over; to prevent the matter being 
rubbed off by the cloths; the patient is to take care of his diet: 
At Conſtantinople the cuſtom is to abſtain entirely from fleſh, and 
broth for 20'or'2 5 days: This operation is performed, either in 
the beginning of winter, or in the ſpring: Some, for caution, order 
the matter to be brought from the patient by a third perſon, left 
any inſrction ſhould be conveyed by the cloaths of the operator; 
mh — hi in reſpe& of the idioſynetaſ\ 
stot this matter, in the iĩdioſynctaſy; 
the ſmall· pox begin to appear ſooner in — than in others; in 
ſome with more ſevere, in others with — 9 — but with 
a happy flue in all: At Conſtantinoplè the e cence comtonly 
ms at the end of the ſeventh day, which ſeems to favour the 
of Criſes 7 It was obſerved, in a year when the common 
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ſmall- pox were every year mortal, that thoſe by inſition wer 
alſo attended with ſeverer ae of 50 perſons on hom the 
inſition was made almoſt in the ſame 
whom the eruption was too ſudden, the tubercles more numerous, 
and the ſymptoms worſe; there was ſome ſuſpicion, that theſe 
four had caught the common ſmall-pox before the inſition was 
made; it is enough for the preſent purpoſe, that they all c- 
vered after the infition; in thoſe four the tmall-pox nearly reſem- 
bled the confluent kind; at other times thoſe by inoculation are 
diſtin&t, few and ſcattered, commonly 10 or 20 break out; here 
and there one has but two or three, 'and few have 1co ; thereare 
ſome in whom no puſtule ariſes, but in the places where the in- 
fition was made, which ſwell up into purulent tubercles; yet 
theſe have never had the ſmall - pox afterwards in their whole 
lives, tho“ they have cohabited wit ons inſected with them : 
It 1s to be obſerved, that a conſiderable quantity of matter runs 
for ſeveral days from the place of the infitioa: The puſtules arifin 
from this operation are dried up in a ſhort time, and fall 
partly in thin ſkins, and partly contrary to the common fort, they 
rat by an inſenfible waſting ; the matter is hardly a thick pus, 
as in the common ſort, but a thinner kind of ſanies, whence they 
rarely pit, excepting at the place of inſition, where the cicatrices 
left are not to be worn out by time, and whoſe matter comes 
nearer the nature of pus: If any apoſtheme break out on any 
(which infants are moſt ſubject to) yet there is no danger, for, it 
is ſafely healed by ſuppuration; if any other ſymptom happen, 
it is cafily cured by the common remedies: It is to be obſerved, 
that they ſcarcely ever make uſe of the matter of the inoculated 
pox for a new inſition; if this inoculation be made on perſons, 
who have had the ſmall-pox before, they find no alteration, and 
the places pricked apy = dry up, excepting in an ill habit of 
body, where poſſibly a flight inflammation and exulceration may 
n for a tew days. | | 19 44 
he Dr. never obierved any miſchievous accident from this in- 
fition ; and tho' ſuch reports had been ſometimes ſpread among 
the vulgar, yet having gone on purpoſe to the houſes whence 
fuch rumours had ariſen, he found the whole abſolute ly falſe ; 
he had been an eyc-witnels of theſe operations for eight years, and 
to give a proof of his diligence in this diſquiſition he gives the 
two following accounts: In a certain family a boy of three years 
of age was afflicted with the falling fickneſs, the King's. ex ih, an 
heredirary Lues, and a long Maraſmus ; the parents were” deſi- 
rous io have the inſit ion made upon him; the {mall-pox were 
Vor. VI. z. * = thrown 


day, there were four in 
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thrown-off with caſe, but about the fortieth day he died of his 
Maraſmus : In another family a gif of three years of age was 
troubled with the like fits, was ſtrumous, and had an bereditary 
2 eee under à coll - gout >: yt 7 — 
months; the operation was performed on this child, ſhe came 
very well with the ſmall-pox, which were all over the 1 5th day 
but on the 3ad ſhe died of her loofeneſs, which had never left 
her all the time: The Dr. owns, he never maintained the 1nocy- 
lation as a Panacea, or cure for all diſeaſes, nor does he think 
it proper to be attempted on perſons likely to die. | 


Some. Theorems on the rarity of Matter, and the tenuity of its 
Compoſition z by Dr. John Keill. Phil. Tranſ. N' 339. 
p. 82. Tranftated from the Latin. 7 


H E Dy. ſuppoſes, that all matter is divifble in infni- 

rum, and that it can aſſume any ſorm or figure, be 
reduced to any degree of tenuity. ma. Any quantity of 
matter being given, thete may be formed of it, or any part 
thereof a concave ſphere, whoſe femi-diameter ſhall be equal 
to a given right line; let the particle of matter be a* and the 
given right line Y; let the Ratio of the periphery of a circle 
to its Radius be as p to 7; let the ſemi-diameter of the con- 
cavity be call'd , and the thickneſs of the pellicle or ſhell, 
encompaſſing the ſpherical concavity will be þ — x, and the 
cylinder circumſcribing a ſphere, whoſe Radius is b, will be 
2, whence the ſphere inſcribed within the cylinder 
will de =; bythe ſame reaſon che ſphere whoſe Radiys 
| . * | 0 
is will be = ; whoſe difference 2250 * —*" is to be 
pus equal to the ſpherical Lamella, ar ſhell, or given particle 
of matter; that is, 8 will be = 4, or 
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An WEE. LACY whence  «* = A x = 
” 2 | 


— 9 4 "7 ; R 
{F=37F, conſequently, the thicknefcof the ſpherical Le: 
| 27 | F 


er þ—x will be -V — 3747 G ?; By the ſame rea- 
| I 
ſon may be formed of a given quantity of matter concave cubes, | 
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concave cylinders, or concave bodies of any other figure, whoſe 
ſides be equal to a given right line. 

_ Theorem. 1. Avy ntity of matter bowever ſmall being 
given, and any finite ſpace however large being lieu, 
given; which ſuppoſe a cube that ſpall circumſcrihe Saturn's 
orb; it is 7 that the matter of that very minute pur. 
ticle may be diffus'd thro all that ſpace, and fill it in ſuch a 
manner, as to leaue therein no vacuity, whoſe diameter all 
exceed a given right line. | | 


Let the given be a cube, whoſe fide is the right line 
AB, Plate IV. is 1. to wit, equal to the diameter of 
Saturn's orbit, and let a particle of matter be given, whoſe 
quantity is #3, and let the given right line (which the diame- 
ter of t or vacuities ſhould not exceed) be 4; let the 
right line A B be Nee. to be divided into parts, equal to 
the right line d, whoſe number will be finite, ſeeing the right 
line A B is not ſuppoſed to be infinitely great, nor the tight 
line d infinitely ſmall ; let that number be 3, that is, let 
1d = AB, conſequently #* 45 will be equal the cube of the 
right line A B; let the given ſpace be likewiſe ſuppoſed to be 
divided into eubes, each of whoſe fides ſhall be —_— to the 
right line d, and the — of — Irony 775 be . _ let 

cle cubes be repreſente s e in the figure 
moreover, let the particle 3 be ſuppoſed 4; be divided” bat 
parts, whoſe number is nd, and let one of theſe particles be 

laced in each cubical ſpace, and by this means the matter of 
will be diffus d thro' all that ſpace ; befides each Prone of 
I, being placed in its proper cell, as it were, may be formed 
into a concave ſphere, whoſe diameter ſhall be equal to the 
given right line d; whence it will happen, that each ſphere 
will touch * next to it, and the given particle of matter 
I, however ſmall, will fill the given ſpace in fuch a manner, 
as to leave therein no vacuity, whoſe diameter ſhall exceed the 
given right line d. Q. E. D. f 
Coro. Hence a body may be given, the matter of which, 
if reduced into a fpace abſoluteſy full, that ſpace may be 
any given part of the former magnitude. 


Theor, 2. There may be two bodies, equal in bu, whoſe 
quantities of matter may be any how unequal, and have any 
given Ratio to each other, yet * ſums of the pores, or vacui- 
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ties within the bodies, al nearly t 4 Ratio 
equality: Or in the Carteſian ſtile; the ſpace poſſoſs'd 
4 ſuliile matter within the pores of one body, may be aln 
a to the. ſpace occupied by rhe hike matter within another 
| . tho te proper mattor of one body may be 10,000, 
or  I09,000 tines greater than that of the other; and ile 
bodies may be equal in bulk. © | 
Ex. gr. Suppoſe a cubic inch of gold, and a cubic inch of 
common air not condens'd, it is certain, the quantity of matter 
in the gold, will exceed that of the air about 20,000 times, yet 
it is poſſible, that the ſpaces in the gold either abſolutely 
2g or fill'd with ſubtile matter, may be almoſt equal to 
the ſpaces in the air, either empty, or replete only with a 
, Tabtile matter. | | | 
Let A and B Fig. 2. be two bodics of equal bulk, and let 
both c. g. be a cube of one inch; and let the body A be 
10,000 times heavier than the body B, *whence the pe 
of matter in the body A will be 10,000 times greater than that 
in the body B; now, let us ſuppoſe, the quantity of matter in 
A to be reduced into a ſpace abſolutely full, which let be the 
100,000 part of a cubic inch, the poſſibility of which appears 
from Corol. of preceeding theorem; whence, ſince the quantity 
of matter in A is 10,000 times greater than that in B, the 
matter in A if reduced into a ſpace abſolutely full, will 
only the 1, oo, ooo, oooth part of a cubic inch; ä 4 
the remaining parts 999999999 will be either a dlonely 
Empty, or only replete with ſome ſubtile matter, ſuch as the 
Carreſians ſuppoſe : Moreover, ſince the quantity of matter in 
A poſſeſſes only the 100,000th part of an inch, there will be in 
the body A 999999 parts, either empty or replete with a ſub- 
tile matter; that is, by reducing the jon to the denomina- 
tor of the former, the vacuities in A will be 999990000; con- 
ſequently the vacuitics in A will be to the vacuities in B, as the 


. number 9999 to the number 9999999995 which num- 
bers are almoſt ina Ratio of equality to each — ſor, their 
difference bears but a ſmall Ratio to the numbers themſelves; 
cpnlequently, the ſpaces in the two bodies A and B, that arc 
either empty, or fill'd only with a ſubtile matter, having the 
ſame Ratio to each other as theſe numbers, are likewiſe 
almoſt in a Ratio of equality. Q. E D. | 
From the properties of diaphanous or tran; 


rent” bodice, 


* 


it is very evident, that all bodice arc of 3 rarky 
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that is, contain an exceeding ſmall quantity of matter in propor- 
tion to their bulk; for, che I of light are diffus d withinglaſs  . 
or water, equally as in air (whatever fide of the diaphanous 
body be expos d to the light) in right lines; conſequently, there 
1s _ in theſe 2 a 2 0 _ 1 ige 
ma , extending from caſt a e patt of a dia- 
wo body, to any other 22 — but this 
could not poſſibly happens unleſs the matter of the * | 
body had a very ſmall Ratio to its bulk; and perhaps the 
uantity of matter in glaſs has nota greater Ri to its bulk, 
C to that of the whole terreſtial globe; and 
that this is not impoſſible, has been ſhewn above; fince 
gold is not eight times denſer than glaſs, — of mat- 
ter ſhall likewiſe have a very ſmall Ratio to its bulk: Hence 
the rea ſon uy — aſſigned, why the magnetic effluvia do 
almoſt with ſame facility pervade both-denſe gold, and 
rare air: Prom theſe propoſitions, and from the great velocity 
of light, the reaſon may likewiſe be aſſigned, why the rays of 
light, proceed ing from ſeveral objecta, and paſling thro a ſmall 
hole, do not mutually hinder each other, but continue in their 
motion in the ſame ſtreight line; which can hardly be explain't 
by the -motion, or — — of a fluid, — Plenum; 
for, any body impell' v ſeveral powers at the ſame time, 
in different directions, will receive one inate direction 
only, compounded of them all. . 5 


Obſervations made at Rome, Nov. 21. in the Morning: 
1713, on the Occultation of the Star 7 m the Ros 
of the Northern Hotn of rhe Bull, ander the | Moon's 
Diſk; 4s alſo an Ecliple of the Moon | preſently enn 
thereon; together with ſome Emer ſions of the. innermoſ" 

Satellite our of Jupiter's Shadow; by 8. Bianchini. Phil. 

Fein. N* 340- f. 88. . Tranflated from the Latin. 

H. p. Mer. H E ſtar (call'd by Bayer 7 Tauri] ap. 

bs bes the moon's limb, being oblerr'd 

12 53 24 | by a teleſcope of 12 palms, | 

1 54 34} It was covered by that part of the moon's limb,” 
4 | which is almoſt in the middle between the Macu- 

le of Ariſtarchus and Galileus; a diurnal parel- 

lel deſcrib'd from the center of the moon appears 

I | more ſoutherly than the ſtar 7 by 7 and + parts of, 

the micrometer, whereof the moon's diameter ſub. 

| tends 47 ; therefore, the declination of the itar 
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a | true ados does not yer appear. 
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is more. northerly than the declioation of 
the maſons may Broan circle. 

Sirius in the meridian; whence the times are vcri 


The {tar 7, which had emerged ſome minutes 
out a | jog moon's — * 1 ne OT 
prece e moon's we im 3% of time; as 
alſo the moon's center by 1039 or 1 449 of time. 
It preceeds the moon's limb by 48/ and its center 
by 2, 589 of time. 7 40 0 
The difference of the right aſcenſion of the ſtar 
and limb is 1 0g, and of the center of the moon 
and the lame ftar is 2 11. 30:1 0 fog 
The Penumbra. on the moon's limb, which 


before was more diluted, gradually becomes more 


The Pernnbra becomes more obſervable, but the 


r of its limb next Aſacula 
Schrccards, begins to enter into the true ſhadow, 
The true ſhadow now covers one part, whereof 
the moon's/diameter is 47 in the micrometer. 
Two ſuch parts are ol mi 
35 ſuch parts are obſcured. 
ſuch parts obſcured.  _ 
45 ſuch parts obſcured. 
44 obſcured as before. 
parts obſcured. 
The former limb of 7ycho begins to emerge. 
Now Tycho quite emerged. 
parts of the moon's diameter obſcured. 
The true ſhadow gone off the moon's limb, in the 
middle of the diameter drawn between Ariſtarc hus 


9 


* 


| and Plato. 


This obſervation is the more. valuable, as the ocultation of the 


ſtar 7 ha 


ſo near the ſun's oppoſition, that from thence 


the ſun's place among the fixed ſtars may be accurately deter- 


mined, 


_ September 1+ gb 38207 P. Mer. 1713 at Rome, Jupiter's 
innermoſt ſatellite begins to emerge, oppoſite to the ſpace between 


the two belts of 


upiter 3\ the obſervation was made with a 


third 


teleſcope of 8. Chiarelli a, of 40 Roman palms; At 8 44, the 
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third ſatellite appear d in conjunction with the fourth” in ſuch a 
manner, that both ſeemed to be but ne; they were diſtant from 


e and diameters of Zupiter :? At Lo - | 


a — the fourth fatellite a d in an 
— 4 end ton, 7 hike more deprefs'd than CNA; and 3 
er clongation from ig wherefgre, ir was 

more — a the third ow 


hy tree N at = 30” 1 4— 
t of t bee, berg obſery'd witly 
8. Camp e palms. 
© OI at 7 32 220 the 2 each 2 emerge, 
being ob eee e C Jarelif tebeſco afterwards 
at 7 night the firſt he Atellie were the 
Fg 53! they were Din 
diſtinguith'd 45 th other. 
December 9. N. S. or No. 28. O. 8. ag Ih the firſt 
fateUite begins to emerge our of- Jupiter's Thadow 
MAGE NITS EN $6! 12 the fit wenne is" few 
in, begipning'to emerge ont e o 
2 2 accurately calculated, it i plain, 5 
N equation, which we fy to 30 3 5 the progr 
five motion of light, does neceffarily take p a e ; 
revolutious of the innermoſt ſatellite, in eich Hip trer 0 
from the earth more than the Radias of the Orbis Magnus, the 
laſt eclipſe was ſeen almoſt nine minutes later, than it ſhould 
have been according to the tenor of the firlt obſervation z which 
agrees with Caſſini's Hyporheſes: From the ſame obſervations it 
allo lain, that the motion of upiter's innermoſt ſatellite is 
at r. than by Caſſinis very accurate tables; yet 


2 inconſiderable error ſeems ſcarce to exceed two minutes of 


time in each revolution of fiter, or in 12 years, by which the 
heavens anticipate M. Caſſini's calculation; but with this cor- 


rection, the agreement wil be pretty accurate. 


An Account of the Rain which fell at Upminſter in Eflex, 
for 18 Tears, with Remarks upon that of 17145 by Mr. 
Derham. Phil. Tranſ. N“ 341. p. 130. 


weren erb woe pre ded op, hy or = 
up, and t 


were for the moſt part 
ſprings _ non”, lly ei er very low or quite failing, Mr. Derham 


made an extra a out of his - regiſters of the weather, Ec.) of, . 


the quantity of rain which fell at Upminſter for 18 years: the 


particulars of which for every year may be ſeen in the 00 
| , 


„ ie Beckie. 
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one column of which the weight of the rain in pounds. 
centeſimals of pounds may be ſeen; in the other its 
in inches and centeſimals of inches, or what height it 
would have been of, had it not been imbibed by the — or 
leflened by exhalations, but have been ſuffered to ſtagnate on the 
4 the dry years 1704 was complained of for one, which 
the news-papers reported to have been ſo conſiderable at Venice 
that they were forced: to fetch their water in barks five leagues off, 
as far as the Brenta, ſo that publick prayers were put up for 
rain; yet_ſeycral other years were drier than that at Upminſter ; 
but among them all none comparable to 1714, in which the 
whole quantity of rain was no more than 560. 94 hundred parts, 
a 
in 


or 11 inches 19 hundred parts; whereas the leaſt quantity of any 
of the preceeding 18 years exceeded 15 inches in | 
- What effects this drought. bad on the bodies of | animals 
Mr. Derbam leaves others to judge; it is well known how con- 
tagious. and- fatal a diſtemp raged not oply among. the black 
cattle in England, but in ſeveral other parts of Zarope 3 and 
Mr. Der ham obſerved, that the itch was epidemical among the 
poorer ſort, at the beginning of the year; that the meaſles were 
wry Fong for lome parts of the ycar; and that pleurifies, and 
malignant fevers ipteſted a great many, eſpecially in the ſummer 
months ; but how far theſe diſtempers might be owing to the dry 
aſon, Mr. Zerham leaves others to determine. 
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To compare with theſe, the quantity,of" rain, and diffolyed 
ſnow, Which had fallen at the Obſerugrory at Paris for 2 
years together, accotding to the accurate obſervations of M. De 
ia Hire, an extract on chat account was made out of the Me- 
mojrs of the Royal _ Arademy' of 1eiencesy and that the compa» 
tiſon might be the more juſt; the French meaſure is reduced to 
the Eugliſh; but it is to be obſerved, that the diverſity of ſtile 
makes * years not exactly the ſame, tho as to this matter the 
difference may ſcem very inconſide rab le. 
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e now to be well ur 

1 and its different denſitiss at di alt itudes wi 

he ſufficiently defined both b reaſon and experiment; for, ſuppol 
bat dvd b rae een ally 1onal to 

the quantity of the ſyperior or incumbent air, the Dr. has eli 

where proved, that at the bei of 0 miles, ide Al 10 rl 

about S urface of the carth and that thei 
utmoſt height of the atmoſphere, which reflects li wy in the G 
Puſculum, S not full 45 _— notwithſtanding which, it is ſl 
manifeſt, that ſome ſort of vapours, and thoſe in no ſmall qu 

tity, ariſe nearly to that height 5 an inſtanee of this may, þ 
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light, of which there an account in a for- 

mer gre j the grew lh, Dr. Wallis, which _ ſeen in very « | 

counties Lak oe all che ſouth part of England; of which 

tho” the Dr. could not procute fo lar 

requitite to determine its height, yi 6.1t 

yas ſeen in, it copld not bu be ſeveral, miles hi * 


ner that meteor, ſern in 1308 on the 3 ft aly berween wins 
8 was evident Fa dene | 
ad 2 as near 3 . 


905 erneſi, and on the Nore; for it was ſeen at 
London mov 11 Lom F. by N. to E. 2 
50. jo dere Beh, au ar ind at jo Pa in Kalk, on. the Zarmouth 


92 about. 20 miles from the caſt coaſt of e 
mir the e of Zona it appeare 7 


30 degrees high, ſliding Socks þ So that the Dr. 
concludes, it was not many miles more. weſterly OW Wh 
which, as is yg APIS is upwards of 40 i eaſterly 
than... London; ſuppoſe. it, . therefore, where ndicular,. to 
haye been 35 miles caft from London, and by 7 
peared in at London, vis. 5o degrees, its A 
miles, N 9 40 cs gr We 28 
earth; which is rather of the leaſt, becauſe the altitude of the 
r 50 degrees; and the like — 
cluded. from the appeared in at Redgraues near 3 
miles diſtant, tho“ at this — — it appeared to more 1 
an incredible velocity, 5 in a very tew ſeconds. of 
for about 12 le Frm aoith tors 4 
being very 5 at the end of its cours 
. for ome rims a pale whitencls ae e 
with. ſome remains w of, ein the track wherein it bad gone, no 
billing ſound, or exploſion were heard, as it paſſed 

It may deſerve confideration, bow. t a quantity of 78 
po ſhould be raiſed to the very the ny lc — 

here collected, ſo as upon its acce . to dude 4 light 
on of upwards of 1 oo miles not much i 

of the moon, ſo hos one mi 12 take Ta from 

ground, in 25 otherways darkeſt night: It 1s 
av what fort of — — ſhould riſe — the earth, — | 
by the action of the ſun, ot ſubterrancous heat, that ſhould thus 

mount the extreme cold, and carity of the air in thoſe upper 

regions, ot * we 1 1s e, an . requires & 
. 1 70 00 * 
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„Like to this, but much more confiderable. was that famous 
weteor, Which was obſerved to paſs” over Faly on the 2 Iſt of 
Marth O. 8. 1676, ahout an hour and three quarters aſter Tun, 
er, which happened to be accurately obſerved by the famous 
mathematician Gem niani Monranart, as may be ſeen in his Jra- 
lian trentiſe about it, publiſhed at Hnomia: He obſerves, that 


t Bom its greateſt altitude in the 8. 8. E. was 38 degrees, 


and at Sena 58 degrees to the N. N. W. that its courſe, by the 
concurrent teſtimony: of all obſervers; was from E. N. K. to W. 
8. W. that it came over the Adriatic. fea, as from Dalmatia 
that 3t'croffed over all 7raly, being nearly vertical to Rimini 
Savientano on the one fide, and to Leghorn'on the other; that 
es perpendicular altitude was at traſt 35 miles; that in all places 
eur chis coarſe,” it was heard to make a hiſſing noiſe as it paſſed; 
that having paſt over Los burn, it went off to fea towards (ur- 
My, that at Leghorn it was heard to give a confider- 
able explofion, exceeding of a great gun, and that 
immediately after, there was heard another fort of ſound, reſem · 
bling the rattling of a great cart running over ſtones, which 
continued for fone time: He concludes from its 8 velocity 
at Bonona at 2 % miles diſtaner, that it moved at 
about the rate of 160 miles in a minute of time, which is above 
10 times as ſwiſt as the diurnai rotation of the earth under the 
equinoctial, and not many times lefs than that wherewith the 
annual motion of. the carth ahout the ſun i performed ; to this 
Monranari adds its magnitude, which at Zononia appeared in 
one diameter bi than the moon, and above half as big again 
in che other; Which with the given diſtance of the eye, makes 
its real Jeſſer 15 der „ — half a mil 3 5 8 
oportion ; this being th , it is not I t 
. a bad racking wie" oth an incredible 21 chro” the 
air, tho' ſo much rarified as it is in its upper regions, ſhould oc- 
caſion ſo great a hifling noiſe, as to be heard at ſuch a diſtance 
as it ſeems this was z but it will be much harder 'to conceive, 
how ſuch an Inperus could be impreſſed on its body, which by 


feveral degrees exceeds that of any cannon- ball, and how this 


Imperus Thould be determined in a direction fo nearly parallel to 
horizon; and what fort-of ſubſtance it muſt be, that could 

be fo” icmpe lied, and ignited at the fame time, there being no 

Vulcano, ot other Spiraculiim of ſubterraneous fire in the N. E. 

parts of the world, from'whence it might be projected. 

Dr. Halley, having much coriſi this appearance, takes it 

to be one of the hardeſt things to account for, n 


rA Bette of 
therto met with in the Phenomena of metears,; and be Wag 3 = 
to think, that it muſt be ſome collection of matter formed in = 
ZEt her, by ſome ſortuitous concourſe of atoms, as at were's and 
that the earth, met with it as it paſſed along in its. orbit; being 
then but newly formed, and before it had acquired. any confider- 
able Imperus of deſcent; towards the ſun; for, its direction was 
e nou 10 that of the earth, which formed an angle. 
with the meridian at that time (the ſun being in about 1 degrees. 
of Aries) of 67 degrees, that ia, its courſe was from W. 8. W. 
to E. N. E. wherefore, the meteor ſeemed to move the contrary, 
ny ; and. belides i the power of the carth's grariey, 
loſing its motion from the - oppoſition of the medium, it 
ſeems that it deſcended towards the earth, and was extinguiſhed 
in the Yyrr hene ſea to the W. S. W. of Leg born; the cuploſion, 
was heard upon its firſt immerſion into the waters and the rat- 
2 the driving a cart over ſtones was what ſucceeded upon 
its being extinguiſhed ; and ſomething like this is always ob- 
ſerved upon quenching a very hot iron in water: Theſe facts be- 


ing paſt diſpute, the Dr. wôuld be glad to have the apinion. of, = 


the thereon, and to know what objection. may realonably. 
be made againſt the aboyeſaid hypotheſi s. 
Tbere was much ſuch another appearance ſeen at Teipſick in 
Germany in 16869 by M. Gotrfried-Kirch, who for ſeveral years 
was a very diligent obſerver of the heavens, and perte&ly- well 
acquainted with aſtronomical matters; in an Appendix to his 
Ephemerides for 1688, he gives the following remarkable c- 
count. On the gth of 7 O. S. at an hour and @ half in the 
morning, there was a glowing ball of fire with a tail obſerved 
© in eight degrees and a half of Aquarius, and four degrees 
© north, that continued immoveable for balf a quarter of an 
hour, whoſe diameter was nearly equal to the ſemidiameter of 
the mon; at firlt ĩte light was ſo conſiderable, that by means 
thereof we could read without a candle; it afterwards gradually: - 
© evaniſhed in its place: This Phenomenon was. ikewile ob- 
$ ſerved. at the ſame time in ſeveral. other places, eſpecially at 
« &:hlaitz, a town diſtant from Leip/ick 11 German miles to- 
* wards the ſouth, being about go degrees above the ſouthern 
© horizon.” At the time of this appearance the ſun was in 26 
degrees and a half of Capricorn, and by the given place of the 
meteor, it is plain, it was ſeen about 4 of an hour paſt the me- 
ridian, or in 8. by W. and by its declination it could not be 
above 24 degrees bigh at Leipſick, tho' the fame at Hai 
was aboyt 60 degrees high; the angle therefore, at the meteor, 
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was about 36 d ; whence by an caſy calculation i 
found, hal the ame was not lefs than 10 e 
in a right Tine om Leipſirt, and upwards of fix and a half ſuch 
miles perpendicular above the horfron, that is, at leaſt 30 Eng. 
1 miles high in the air; and the” the obſerver ſays of it, mn. 
morus perſtirir per ſemiquadyantem hore," it is not to be upder- 
ſtood, that it kept its place like a fixed ſtar, all the time AM its 
arance; but that it had no vety remarkable Progret ive mo- © 
on; for, at the end of the fail Ephemeriags he hay given a 
_ of it, which be has marked Pig. D, whereby it appears, 
t it darted obliquely downwards to the right hand, ind where 
it ended, Jeſt two globules, or nodes, tot viible but by a-cle- 


ur g M. Gorrfried K3rch in the beginning of 4 treatiſe of 
his in Hg Dutch, concerning the great comet, which appeared in 
1650, intitled Meue Himmels Jeitung, printed at Nuren 1681, 
gives an account of ſuch another luminous mercy” Hkewiſe ſeen 
at Leipfitk on the 2:4 of "May 1680. O. 8, about three o'clock 
in the morning ; which tho* he himſelf did nor lee,” yet was op- 
ſerved there by divers perſons who gave various accounts of it, 
but the more intelligent agreed, that it was feen deſcending 1 
the north, and left behind it a long white ſtreak, where it 14 
Md; the ike appearance was ſeen at the ſame time at Haar- 
in N. E. or father N. N. E. as alſo at Hamburg, Lubeck 
Sratfung, all which are about 40 Germa# miles Fong Leip- 
fick; but in all theſe places it was obſerved by perſons unpace 
quainted with the manner of 9 '7 ly things of this 
nature ; fo that all that can he conclude it js; that this 
meteor was 'excceding high above the earth, as well as the ſot- 
mer: All che circumſtances of theſe Phenomena agree with 
what was ſeen io England in 1708 ; but it commonly fo happens, 
that theſe contingent appearances eſcape the eyes of thoſe that 
are beſt qualified to give a good account of them ; and when the 
like again happen, it were to be wiſhed the curious, would 
take more” notice” of them than has bern hitherto done, that a 
better account-may be given of fuch ſurpriſing appearances. . *, 
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Di ds ey's chart publilbed' 3 in 1791, far. Hewing, ot one 

Mew the ;yariations 75 the the waghetic, in all thoſe 
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to the borthward TR ernambouc, by NM. 
Whoſe . 11 as follows:..*-On the. 2ot 
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obſervations, ed the de; 
*"clination of | 1 5 1 ur be 5 * north, weſt. And th 
me obſerver tells us, that he rnd 35 tude of the town 
araiha 6 38. 197 Nom it happene — the Dr. hindeli 
was in the river of Para, in March x6g9,,and: had full 
portunity of gbſcrying the variation both an board. his ſhip, = 
on ſhore, and found it conſtantly to be upwards of. four egrecs 
north-eaſt ; ſo that be is apt to take it an,crras of the preſs, the 
E ing N. W. EN 4 or rather of M. Couples . who 
ſt all bis p ipwreck in his return: The II wy 
2 the Ide bf af aiba, which tho' the De. Ie di 
not obſerve, yet at Bs fort of Cabo Bello, at the mouth of the 
river, aud w! ch i is about three leagues more northerly than the 


town, 
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town, he found the latitude not Jeſs than 6* 5 5/ ſouth, and conſe- 
quently, chat f the cown moe than p... 

The other is in a diſcourte of. M, de Liſu in the Memoirs of 
1710, Whete he compared the varistioms obſerved in forne later 
voyages. wich Dr. Hal/ey's map af the. variations ; among other 
things it is there ſaid, that on the eaſt fide of the Aan St. 
Thomas under the equinoctial, M. Vigor de Ia Conte, 1. 
Lentenant of the king's hip, /2 Sphere, had in the f inn ing 
the year o found the variation 11 degrees and half, whereas 
the” Dr's chart makes it but ; degrees and a, half! The Dr. 
owns that" he himſelf never obſerved in thoſe parts, auc that in 
fuch oaſes he wer obhged to fipply what was wanting fitm the 
accounts of others, and the ana of che Whole, and that it is 
ible; there might be more variation on that coaſt than he 
allowed ——— Lakin into his chart (which was fitted to the 

F160) the Del finds} he then makes the variation at the iſle 
Sr. Thomas fol degrees and 4 half, and not-.g degrees 
and a half, Which by the year yo, might well ariſe ta near 9 

he ſorhit the difference Will become pretty tolerdble. © 
in the lame Memo of M,. de Li, the phy of the 
Dr's chart is called in queſtion'; and we are told, that the Dr. 
has placed the entrance of the Magellan ſtreights at leaft 10 de- 
7 more weſterly, than he ought to have done; for, chat the 
ip St. Lom in 1708, ſailing N the mouth of Rio Gallega, 
in about the latitude of 52 de ſouth, and not far from Cape 

Virgin; directly for the Cope Good Hope 288 courſe, per- 
haps, was nevet run before had found" the diſtance between the 
tw fands no more than 13 50 leagues, which he concludes, is 
much leſß than the Dr's chart of the variation makes it: The 
Dr. does not know from what chr M. de Liſle has de- 
duced this trlequence; but he finde by his chart, be has 
made the ee ot Rio Gallega 7 degrees weſt from Lon. 
Aon, and that of the Cape of Good Hope 16 degrees and a half 
_ cat from it, chat is in all, gr degrees and a half difference of 
longitude ; this with the two latirudes, gives the diſtance, ac- 
cording to the rhomb line, 1364 leagues, but according to the 
af « great circle, no mote than 1287 leagues; 10 that in- 
Read of znvalidating what the Dr. has there laid down, it abſo- 
lately confirms it, as far as the authority of one fingle ſhip's 
Pera can do le. tt Dera = 
"The Dr. does not pretend, that he has had obſervations made 
with" all the'cxafthels requiſite, for lay ing down Ei 
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the Magellan ſtreights in their true phical ſituation; 

he ſays it was not without good: gro e P 

od 5 for when Sir John Narborangh in 1670, wintercd in 
ort St. uli an on the coaſt of Patagonia, Captain un Wood, 


then his li nt; and an approved dmiſt in ſea · affairt, obſerved - 
the beginning of . lunar. celipſe Sgprember 18. O. 8, at juſt, 
* 


ight oc lock at night; and the fame beginning was obſerve 
U. Heuelius at Danizick at 14h. 22, whence Port St. Julian. 
is more weſterly than Dunts ick 6 h. 22', or than London 3 h. C, 


that 18; 76 degrees and a half: Befdes,: the Dr. had had in his 


cuſtody a very curious journal of one. Captain Strong, who went 
into the South Seas. in — of a rich plate-preck, and who dif- 
covered the two iſlands be called Faikiard's 1/ies, lying about 
120 leagues to the eaſtward of the Paragon coalt, about the la- 
titude of 51 degrees and a half: [This Captain Srong bad a 
uick e ſrom the iſland of Trinadad (in 20 degrees and a 
zalf ſouth Jatitude) to the Magellan ſtreigbts; and in this jaur- 
nal, which. was very well kept, the Dr, found, that Cape Virgin 
was by his account 33 f 
that iſland, whoſe Jongitude the Dr. knows to be juſt 30 degrees 
from London, that is, in all 75 degrees. | is 
From theſe concurring teſtimonies, wanting better, the Dr. ad- 
ventured to ſix the longitude: of this coaſt as he had done, and 
he can by no mcans grant an error of 10 degrees to be. poſſible in 
it, tho”. perhaps, it may need ſome. ſmalſer correftion : The Dr. 
however, ily grants, that thoſe, who go thither from Eu- 
rope, ſhall ſind the land more eaſtetly than is there expreſſed, by 
2 * current ſetting to by & pug 828 
ugtar, where ſhips axe many times long detained by calms, 
whilſt the ſtream —— them ax with it; this happens to all 
ſhips bound to any part of the eaſt coaſt of Sourh Americs. 


Obſervations on the Comet in 1680. Phil. Tranſ. N 342. 
| | p- 170, Traiſſated from the Latin. 
HIS: comet that appeated the latter end of 1680, was 
remarkable on ſeveral accounts; both for its be ing ſern for 
four months, in which time it had run over nine entire ſigns, and 
for the extraordinary bigneſs and brightneſs of 11s tail; but eipe- 
2 ſor the — hrs curvity of its orbit, by means of - Which 


cory of comets was at length diſcovered : for, whilſt aſtta- 
nomers applied themſelves with the greateſt diligence; ra deter- 
mine its motion from obſervations, the great-Sir: ſaac Newron 
was the firſt who demonſtrated, that comets deſcribe very nearly 
Vor. VI. z O 


Pata · 


he placed them as | 


degrees of longitude: more weſterly, than 
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parabolic orbits, which he has ſhewn how to conſtruſt from three 
given places, accurately obſery'd, Muſtraring the ſubjeA by this 
comet of 1080, as be ſeen at the latter end of the third 
book of his Princip. Philoſoph. VOTE? 2 
But it ba that this comet (which aſtronomers had ſo 
much in the evening) was not once obſerv'd in thejmorn- 
ing, either at Paris or Greenwich before the 17th of November ; 
=: A it h d, that that part of the orbit, in which the 
comet deſcended to the ſun, could not be determined with any 
certainty : M. Gortfried Kirgh a German, publiſh'd at Norin- 
berg in 1681, a book entitl'd Neve himmels Jeitung, © 1, e. 
Mobs, Nuntius celeſtis, where he ſhews, how he came to dif- 
cover this comet, that had yet no tail, and that was ſcarcely diſ- 
cernible by the naked eye; to wit, whilft he was obſerving the 
— - #544 that — 200 her, on the 4th of November 
-8, in the morning, at rg in Saxony, 4 town 11 degrees 
more eafterly than London, $a about 50” 20 * the 
moon being now come to ſorne ſtar unknown to Tycho ; ( but 
which is in Mr. Flamſteed's Catalogns Britannicus, and the 
Rar of Teo) he had a mind to determine the place of the 
11d ftar from the fix'd ſtars near it; and whilſt he was movi 
his teleſcope about, he lighted on @ fort of nebulous ſpot, of an 
uncommon appearance, and which he preſently concluded, waz 
either a new comet, or a nebulous ſtar, reſembling that in the 
girdle of Andromeda: He firſt faw this comet half an hour after 
4 &clock in the morning, ſomewhat higher than the two ' ſmall 
teleſcopic ſtars, repreſented by 4 and c, Plate IV. Fig. z. with 
which at & o'clock it was ſeen exactiy in a freight line; whence 
it appeared that it moved, and that direct; between 5 and 6 
o'clock he viewed this phznomenon with his 10 fogt teleſcope, 
and ſa two other ſmall ftars near it, leſs than the former; te- 
preſented by e and d, and above theſe a third ſtar g; the dil 
tance of the comet was ſomewhat leſs from e than from a, but the 
diſtance de was greater; at 6* 38” the diſtance of the comet from 
6, was double of that between d and e, and the line de being 
produced, leſt the comet below it, the teleſcope inverting the 
objefts, yet ſo as to touch its ſuperior margin; at 6 45” the 
comet was more ſenſibly diſtant from e than from à, and " Sag 
a little more than half the diſtance of the ſmall ſtars a and g: It is 
to be obſcrv'd, that the clock had anticipated rhe heavens 
14 entire minutes, as appear d from the altitudes of Cor Leonis 
taken at that time. ; | | 
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This is a noble obſervation, and therefore ſeveral methods 


were uſed to find out the places of the ſmall ſtary then near the. 


comet, and it appeared, that at that time they had the follow! 


4 + - a 29% 2 207 | 15 29 07 North , 
bg 29 7 20 14114 8 - © 1 
e 29 34 30 _ 


; grove clocks drawn thro' 4 and co, was found to paſs thro' the 
laſt ſtar of the tail of Vyſa major, and conſequently, the angle 
ſorm d at 4 with the circle of longitude was 15 $6” and ; and 
fince the diſtance of the comet from 4 towards c was a little more 
than half the diſtance «g (which was found by a 16 fovt (tele 
cope and a micrometer to be 4x minutes and 1) let ve pos 
that it was 12 minutes, and from ' theſe data 1 t 
comet will be found to be A 29* 31“ with 117 1 N. Lat. at 6 
v'clock, but at London 5* 2 of apparent time, x 
Afterwards on the «th of November at 4 42 in the morning, 
M. Kirch did with his two foot teleſcope. obſerye the comer 


exactly in a ſtreight line between Mars and the ſmall ſtar N. 


which is the 45th of Zeo in the Gatalogus Britannicys, and then 


it was in & 2 42 with 0* 16 +8, Lat. Mars had at that 


time (upon together the obſervations made juſt before 
given path the comet 's place, at Zondon 30 58' in the morning, 
5 — time, was M ze 23“ with 16 N. Lat. November 

e r ith at 5* 1 in the morning the comet was equally distant 
from Zayer's two ſtars of Leo o and 7, but had not yet reached 
the right line that joins them, tho” very near it: In the Caratogus 


Britannicus 0 at that time M 14* 15” and almoſt 1 41 
N. Lat. but 1 had 1) ;“ f and of 348. Lat. ently, 
the Lat. of the comet was ſomewhat 115 than the mean between 


theſe, vis, than o“ 3; 4 north, and its Long, ſomewhat "Teſs 
than m 15® 239"; but this is not to be relied on, fing it 
depends upon the eſtimated equality of the diſtances, which is 
uncertain; the tail of the comet now began to be only half a 
degree in length, fen thro! a ten foor teleſcope, © OO 


com 
r with 1* 36, N. Lat. whenge: from is 
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Av Account of the Diſpute between M. Leibnitz and Ar. 
Kew, about the Right of the Invention. of the Met bad 
Fluxions, by ſome calld the Differential Method, | P 

Tranſ. N“ 342, p. 173. | 


8 Everal accounts having been 1. abroad of the Commer- 


cium es Collinis & alioram de Analyſi promots, 
and all of them very imperſect, it was thought proper to publiſh 
the following account. » 


This Commercium conſiſts of ſeveral letters and papers, in 
the cuſtody of the Royal Sortery, and which ate here ra 
together in ortler of time, and either faithfully copied, or t 
lated into Latin from ſuch originals as are mentioned in the title 
of each letter and paper; a numerous committee of the 
Royal "Society was appointed to examine the ſincerity of the 
originals, compare therewith the copies taken from them: 
It relates to a general method of reſolving” finire equations into 
infinite ones, and applying theſe equations, both fimite and infi- 
nite, to the ſolution of problems, by the method of flux ions and 
moments; We will Gill give an account of that part of the me- 
thod which conſiſts in reſolving finite equations into infinite ones, 
and by that means ſquaring curvilinear figures; by infinite 
equations are meant ſuch as involve a ſeries of terms'convergi 
or approaching ill nearer and nearer to the truth in infinertm, 
ſo as at length to differ therefrom by a quantity leſs than any 
given, and if continued in 2 to leave no difference. 
Dr. Wallis in his Opus Arithmeticum pobliſh'd in 165 Cap. 


35, Prop. 68. reduced the fra@tion C by « contioual dite 


Soto the feries A +4 R LA R. AR. +4 R. A . 
Lord Viſcount 7 2 he Kate by ab {cries 


tt Gta that is, by this 1—f 


1&4 * 


* 
46316 — + + Ec. conjoining each two terms 
which was 


1nto one; 


d in the Philoſophical Trenſac- 
ions for April 1668. ſophi JL 


Soon after, M. Mercator publiſh'd a demonſtration of this 
uadrature by Dr. Wallis's diviGonz and not long | after. that, 
r. James Gregory gave a geometrical demonſtration thereof; 
end theſe books were a few months after ſent by Mr. John 
* Collins to Dr. Barrow at Cambridge, and by Dr. Barrow com- 
municated to Mr. Nezrron in June 1669, then a fellow of 9 wn 
. U . College; 
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College ; whereupon Dr. Harra ſent Mr. Collins jo tetum a 
929 20 Mr, Newton's," entitled Analy/is per equationes numero 
rermi norum infinitas; and this is the firſt piece publiſh'd in the 
Commercium,, and contains a general method of doing that in all 
curves, which my — 8 1 oe ——_— did in the 
hyperbola alone; and tho? the latter Iiy'd upwards of 10 years 
after, yet he never proceeded any farther than to the ſingle qua- 
drature of the hyperbalk: The reſs made by Mr. \Newroy as: 
to all curves in general ſhews, that he did not wat M. Mertarbr's 
aſſiſtace; however, to avoid cavilling, he allows that both my 
Lord Brounker had invented, and M. ator demonſtrated the 
ſeries for the hyperbola ſome years 22 publiſh'd it, and 
1 he himielf had out hie general 
hoch! ted 2 eee e eee eee 
Me. Newton in his letter to Me, Olgenburgh, dated Offober- 
24. 1676, mentions the aforeſaid treatife of Analy/is in the follow- 
ing manner; at that very time in hich Mercaror's Logarith- 
notec hnia was publiſh'd, my friend Dr. Barrow (then nw 
* for of mathematics at Cambridge) communicated to: Ms. Colliys 
* a Compendium of theſe ſerics,, wherein I ſignified, chat the 
* area's of all ſorts of curves and their rectiſication, together with 
* the ſuperficies/and contents of ſolids could be determined from 
given 11 lines, and vice ver/d.4 and l illuſtrated the ſaid 
method by divers ſeries : Of this Compendium Mr. Collins in 
ſeveral letters in 1669, 1670, 71, and,7 2 informed ir. James 
Gregory in Scotland, Mr. Sertet and Mr. Vernon at Paris, 
S. Alphonſo Burelli in Italy, and Ms. Hrade, Mr.\Townſend, 
Mr. Oldenburgh, Mr. Dary and others in England, as ſtill 
appears by his letters; and beſides, Mr. Oldenbungh in a leiter 


dated Syprember 14. 1669, and enter d in the letter-book of the 
Royal 2 communicated it to M. Francis Suftiys at Leige. 
everal. Mr 


and cited paliages out of it; and particularly 
to . 


Collins, in à leer to Gregory, dated November 

26. 1669, 1 thus the method conta ined therein; 

Dr. Sarrom bas 7 — up his place of public lec - 
ron of 


* tures to one Mr. Cambridge, whom be,” mentions 
in the preface to his Optical Lectures, as a perſon of an extra- 
$ wand nius; for, before, Mercator s . Lozarithmotechitia 
* was publiſh'd, he bad invented the ſame method, and applicd 
u to all curves in I, and to the circle divers way. And 
in a letter to Mr. David Gregory, dated Auguſt 11. 1676, be 
ſpeaks of it to the following. purpoſe, * a few. months after 
tbeſe books (viz. Mercator's Logarithmotechnia,and; Gregory's 
*,£xercijiones geomerrice) were publiſh'd, they were . to 
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' rioned general method of Ana 


ro yer ble 
— nid th gene · 
© ral; and the Dr at the Fs ert bis. | copy”. 
The Jaft:of the ſaid rwo me out towards che latter end 
o 1668, e Borrow: om th ſaid ondium to Mr, 


242 e a Ee n 


26, 1672, 
writes to the following purpoſe; . Logarith- 
* morecinida” toy Dr. Barrow ir Con who immediately 
« ſent me"Tome papers of Mr; Newror's, from which, and others 
«| formerly 'cormmunicated 10 the Dr. by the author, it appears 
© that that method was invented ſome years before by the Tad 
2 . and applied unfverſally; fo that by means thereof, 

propor d curvilinear figure, defin'ddy one or wore pro- 
e The qvadrane or ac of the ſaid cutve may be found, 
+ polſible, but if not; yet infinitely 9 


= ray curves in 


© the rac ot ng If ae; the — vi 

_ © & figuie, lids generated by its rotation, ES 
may be obtained without avy extraftion bf roots: A 
Mr. ' yndevſtood; that this method, us d Me 


arithmotetbnia, and applied to 42 

la, and likewiſe inprov'd by the wig 
Mr. Gregory hike, wos now made univerſal, and applied 
t All ſbrts of 5 n he © po at deal of cio application 
f Fr oat vn the both Mr. Neuron, and Mr. 
ory propoſe wo improne' it; . latter does not think 
ry ton Werwron, the firſt inventor : And in 
letter to e to be communicated to M. 
eilni ts, ' and dated Fant 14 1696, Mr. Collins adde; ſuch 
is the excel 'of this method, that being fo univerſal "it 
* ſticks at no di ;" and 1 believe, that Mr. Gregory and 
+ others are ef opinion, that' whitever was knowiy before of this 
matter was but like the glimmering Tight of the dawn, when 

* compar'd'with-the brightneſof noon-day.” 

This tract was firſt publiſhed by Mr. Niliam Forres in 1710, 
who found it among ide papers, and in the hand writing of 
Mr. obs" Cant, and afterwards collated it wih ehe original 
which Ed of Mr. Newron ; it contains the above-men- 
Ahl, Niewing how to reſolve 


«  Meredroy in his 


finire equarions into infinite ones, and how by the method of 


wy err R 
tion 
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* | 

tion of all ſorts of problems; it begins where Dr. ¶ allis leſt of, 
and founds the method of quadratures upon three! rufes. 
Dr. Wallis publiſhed his. Arithmstica tfiturortien in 36555 
and by the 59th Fro that book, it the Ai ſa a 7 — 
vilinear figure be called x, and m and # be imtegam, and the or- 


. FRO tg PE” ings ole 
de ered x right angles be xD, the ure of ig 
vill be E And this it and by Ms Ne 


aq the ef role, upon which he founds his quadratyre of curvess | 


Nulli. 33 by an induction of 
— a and then collected all into one propofition hy à tabik of 
the caſes; whereas Mr, Neuron reduced all the cafes into one by a 

with an indefinite index, and at the end of Lone 
es demouſtrited it at once his method of moments, he 
was the firft' who introd indefinite #ndices of 
analytica] operations: Beſides, by the reBith jon of the 
aid Arithmetics' infinfrorum, and by ſeyeral other propoſitions 
that follow; if the ordinate be compoſed" of tup orf more or- 
dinates, taken with their figns * , the area will be com- 
poſed of two or more area 5, ta en with their Ggns + and 


ers into 


3 and this is aſſumed by Mr. Newron as the ſecond. 


rule, which he founds his method of quadratures: And 
the third rule is to reduce fractions, and alles and the af- 
ſed roots of ions into. converging ſeries, when the qua- 
drature does not otherways ſucrerd; and. by the firſt and ſecond 
rules to ſquare the figures, whoſe ordinates are the fingle tetms of 
the Series : Mr. Newton in a, letter to Mr. Oldenhurgh, dated 
June 13, 1676, and communicated" to M. Leihmte, Thewed how 
to reduce any power of any binomial into a Fomverging Serves, 
and how by that Hries to ſquare" the carve, ordinate is 
that power; and being defired by M. Zeibnits to explaig the 
origin of this theorem, he replied in his letter, dated OF. 2.4, 


1656, that a little before, the Prager (which raged in Zondon ip 


166 7 es reading Dr. Wattis's Arithmetica infinscot im, and 
cont ring how to interpolate the ſeries *,,x— F x*, x — f * 
＋ „„ ie N be found the atea of a 


cirele to be n — 2 2 — frrand by pur 


- F 1 7 | 9 10384 — 
ſuing the method Xi lation he found the theorem above-men- 
tioned, and by means of this theorem, the reduction of fractions 
and ſurds into converging ſeries, by. divifion-and, extract io 
roots, and that then he proceeded to the e of adtefted 


Toots; and theſc reductions are his third rule, 
When 
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Then Mir, Mytvron had in this compendium explained theſe 
three rules, and illuſtrated łhem with variety of examples, he 
laid down the idea of deducing the area from the ordinate,” by 
conkdering/the. aten as a naſcent quantity, growing or inctcahng, 
by continual flux, in jon to the length of the ordinate; 
2 n incrale een! in proportion 10 
the time; | 


the moments of the time he gase the name 


to the momentaneous . increments, 'or finite! {mall 

Abſciſſa and area, genetated ig monicnts of time; 
the moment of -@ line he called 3 point, in the ſc hir of, Cavally: 

as, tho". it be not a geometrical point, but 3 line infinite 

— and the moment of an atea, or ſuperficies he, callei 
a line in the fene of the ſame Cauallef ins, tho" it be not 
geometrical line, bat a ſuperſicics infinitely narrow; 
when he confidered. the ordinate, as the moment of the area, he 
underſtood. by it the rectangles under the 2 ordinate, 
and a , moment. of the Yoo, tho” that, moment be 'nc 
always. exprefled ; | Let ABD Plate IV. Pg. 4. lays be; be 
«any FRG, 899 ANA. e l pK. de A H 2. 
* unity; u the right line mor ing un 
« from A H, {cribe the arcas ABD and A K, and that the 
s right line U K, 1; is the moment by which the atea AK, s, 
* gradually increaſes, and che right line B P, , the moment by 


* which the curvilinear area A B D gradually increaſes; and that 

* from-the moment B D continually given, you. may by the three 

« preceeding rules inveſtigate the area A BD, deſcribed thereby, 

* or compare it with the area AK, x, deſeribed by the mument 
4 1 | 


This is Mr. Newton's idea of ſquaring cyrres; avd bo- he 
cxpt 


applies this to other problems, eflcs in the next words; 
* now, 04 he, by the ſame method rhat the ſuperficics ABD 
* is found by the three preceeding rules from us moment being 
* contioually given, by the very 1ame any other quantity may be 
© found from its moment given in like manner ; the matter will 
become plainer oy an example; and after ſome exam les he 
adds his method of regreſſion from the arca, arch, or ſolid con- 
+, rents, to the e; and ſhews how the ſame method extends 
to mechanical curyes, for determining their ordinates, tangents, 
area's, | Oc. and that by aſſuming any cquation, expret- 
fing the relation between the arca and eſe of. a curve, you 
may by this method find the ordinate ; and this is the foundation 
of the method of fluxions, and moments, which Mr. Nero in 
Nis letter, dated Offober 24, 1676, comptehended in the follow- 
13} 344 — ip 9 "AL ing 
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COTS a given equation involving any number of 
art oor reins n 


bs — 3 us the uniſorm Suxian_ | h 
ide; or —_—— time by an unit 3 the momert " 
2 . its exponent by —— the fluxions of other an 
FEST. the moments of thole. quantities. | 

the rectangles under thoſe ſymbols, and the letter o; and dh 
r epi monmg Þ.. ; 
ing pat fur a flucat, and the ordinate for igs flux ian; when begs | 
demunſttatidg any. propoſition, he — * — o far a . 1 
ment of time, off of it ntity flowing | 
| 

| 


exponent, 
uniſarmly, and performs t whole OS ow by he geometry 
of dhe -ancievts in finite figures, or ſthemes, — bout any ap- 
2 and as ſoon a8 the galeulation is at an End, 3 
reduced, he ſuppoſes the moment 9 to 9 in 
nina vr hut hen he is not demontteating, but only 
veſtigating 3 propoſition, for A. 7a Br diſpatch , he ſuppoſes the 
nome o to be inne ly Im rs to write It FR: dow * 
and uſes all manner of 4Pp3 imations, which he conceives wil 
produce 10 error in the conchufton? You have an example of the 
"i ind ar che latter end of this Compendium, in dembaſtratin | 
rhe fit of che three” rules, laid down in the begioning of | 
book; 1 47 n 1 bf the Tectintd Eind in the fame Cum. 
dendi in Siding the length of” eurve lines; um in i 
15, 7 ping the the ordinates, atea's, and. lengths of me- 1 
chanica * he tells —— P, 19, how by the ſaimeme- 
thod to draw-tgngengs.t0 mes UV ab th in his lexter of = 
3 10, 167 he adds, that about the 1 
e or qechanig —— are reſolved. by 
method; whence it is maniſoſt, that he had: then — 
method to ſecond and third moments; for when the arca's of 
curves are <onfidertid as fluenss (as ia I in this Azalyfis) the - 
ordiuates expreſs the firſt fluxions, and the tangents are given by 
ſecond flux ions, and 1 .curvavres by: third; ad en in this 
Analyſis p. 16. where Mr. Newron wn Momentum eſt ſuper- 
Nr cum 4 aidis, & lines cam de uperficiebus & punctum cum 
de lineii agliur; is the ſame as if hc had faid, thee when ſolids 
are confidered as fluenta, their moments are ſuperſiciri, ami the 
moments of thoſe moments, or ſecond moments, — aud the | 
moments of thoſe or third mortents ate pothts in the q 
{nſe of Cavallerius j-and in his Princip. Philo/aph. Matbemat. : 
where he frequently conſiders lines as fluents, deleribed by paints . 
Vor. VI. 3 P whoſe» 
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4 Me. Newton 


2nd dividing the reſt by o, there remains c* pu? i 2%" 
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—— increaſe, or decreaſe; the velocitics are the firſt 

x | ” , 

5 equation involving 2 

fuxions; and Vice uerſd, extends to all 

feſt r ay Dr. Wallis 

Tow, II. p. 491, 494, 390, and in lib. 2. Prop. 14 
the difference, the difference of mo- 
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ments. . 64% 2 bY CHAT £ | | 
Now the better to underſtand- what kind of calculation 
Newton uied in; or before 1669, when he wrote this Campen 
dium of his Analyſis, his demonſtration of the firſt rule 
mentioned is as follows ; let the bafis Fi 5. AB of any curve A D/ 
be 8, and the ordinate BD , and the area AB DZ a, 
* as before ; likewiſe let Bs =0, BK = v, and the 
SHK '(ov) ="the ſpace BSD; therefore, Ag will 
re and AB = 2 + 0v ; theſe things _ 
© miſed, from aſſuming at pleaſure the relation between & and 2, 
W 1 1 — 
is ſoughe ſor as follows ; let the equation 14 , or 
Ses be taken, at pleaſure; then fubſimat x + oor 
* AB. for , and 24+ ov, or ASS for 2, you have $. into 
1 340* + 0* = (trom the nature of the 
*& +4409 + , and taking away equals, viz. 1 * 
72, and dividing reſt by o, there remains, g into 
* + 3x0 +0* = 22v +0v*; now if we ſuppoſe, that 
* B& decreaſes in infinizum and vaniſhes, or that o is nothing, © 
« and will be equal, and the terms multiplied by 6 will vaniſh; 


© conſequently, there will remain * * z =2 2%, or 5 ** 


e t Sei wherelvee 2 dene if 


en = n 4 > vill be K: Oruiverlally, if —=— 
E dad 06 bs n=; i 
* r = ev ?; 


X 4x 


R then ing * To for x, and æ o 
* or (which is the ſame thing) ſubſtituting. = + oy for æ, you 
have c x E pow 11 We, %% 2 =, &c. 
to wit, by omitting the other terms of the Series, that at length 
* would vaniſh ; now taking away the equal terms c* * and z*, 
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b = 22222) or e by 23%, gc, wilt 
v4>4 4-4 1 115 T* my +1 


oy - 
a 4 | CEN * . 
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a n+, 


(inſtead of , and 'm f. 1 inftcad of 5, that is, i jnſtead of 


= and x4 inflead of pc, 4x * will be n wherefore 


W 

1 a 7 be = , „ will be = - 
? contrs, if 44 = SF... be = 2 
e ſecond rule may alſo be demonſtrated by the ſame me- 
thod of operation; and if 1 whatever be allumed, 
expreſſing the ratio between the A ſciſſa and area of 4 curye, 
the ordinate may he found in the ſame manner, as 1s hinted in 
the next words of the Analyſt; and if this ordinate-multiplied 
into unity be put for the area of a new curve, "the ordinate” of this 
new curve may be found in the ſame manner ;' and d on perpe+ 
tually ; and theſe ordinates repreſent the 1k, 2d, 20, A and 
following fluxions of the firſt area: was Mr, Newton's me- 
thod of operation at the time, when he wrote this Compandizuns 
of his Analyſis; and he uſed” the ſame” method in his book's 
quadratures, — {till continued to uſe it? Among the other en 
amples, whereby he illuſtrates the method of Hries and rioments 
ſet down in this Compendium, are theſe; let the radiug @.clr- 
cle be 1, the arch 2, and the fine 2 the equations” for Binding 


Ren Aulus 


"2" B3G.: 4... HIS 


Pl 


Mr. Collins informed Mr. 
1669, and Mr, Gregory by the help of one of Mr. Newton's So- 
ries, after a year's ſtudy; 9 aut the method in December, 
Pn 2 . | 
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the arch, whoſe fine ig given, and finding the fine whoſe arch 1s 
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116 MEMOI RS of he 
17 101 and two months after, 11 a letter Gated Feb. 151 * 


t ſeveral thebrems, Acer tHereby, 6 Mr. Collins 
leave to communicate them freely ; Mc. Sa was very 
free in communicating whatever he receiv'd either 
Mr. —.— or Mr, Gregory, as 83 = w—_ * 

the Cummercium ; amongit the S&&ries Mr: Gregory the 
255 lener, were theſe two ; let the Radius of 1 _ — the 


arch a, and the tangent 7, the equations f 9 arch 
whoſe tangent is given and the tangent, whi is gen, 
will be theſe; 
5 7 140 * bo | oy 11 * + » 
ee tr — Ee. 
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th * ear {i Hint publiſh'd two tract, | 
Jo 12 * to the 100 n and the ITE ; 
* ny if at 2 and ig the dedication 
he mentioned bis correſpendenee with . 
by 1674 M, Leibniz, mecting with Dr. Pell at 2.7 10 "= 


rerended to thed iffer: 9 4 method. of Mouton 
wry, Dr, Pell ſhew'd that it was Mae en met 5 
in 


5 * = his on 8 pret 


at be had found it him{elt, hy cache nowing what Mouton 
d "done before; and. that roy d it r 
e of Mr, Newton's Serges was oye! io 2 Mr. uh af ta 
5 5 0 it 4 his x. Gs oo 3 
his 3 8 1 I 45 112 Pg ſuch 
don, ſeems to 2 


per as _ 2 4 5 7 EEG 
— this ins tka gem Wein 


5 eee ah de f. Fa 
a om 


Roxan form A 
pac the did net. ld the . unn ge. 


there wilt Fetriain - * = pra 2 Wm 


A bon die ep wd bf" KA ed þ 
M. beipnitz went from B1do# to Par, aft ec 


corrs with Mr. Ude, to the tllowitig Pe: 


eee SE 


1074 he renewed 
— ne em — — 'of # + w 
otem, wh goteaecveney e Arte e 
— — ch numbers; "Hl 
fol mai he had found the cireamſercnce of Aut if 0. 
ſerics & very Staple numbers, and that b 
(o he the ſaid thedrem) any urch, w 1 * 
might be foand in & like ſer "the" the ratio to thi 
cumſerones were not knows} his theorem, thefewre, abe | 
to the fading 7 whoſe fine was givth ; if the, 
ratio of whit to the Whole circumference wits not 
the aps 0 6 — ouly the urch; K f 
known it alſe gave him the whole Pan Ama ib" there- _ 
fore it was the 3 973 Mr. Newton's two theorems above · men- 
pens, but M. * did not then know the demonſtration 
N in hin jetter of Moy 12,1875, he cb 4 
Mr. Of G o progute the demonſtration from Me, 
* ne by Which Mr, Motor Had invented . 
Ina 1 * Mr. Collivis's, dared Aprit 15," 1675, * Uh. - 
denburgh ent M. our. of ihr. of we Mrs and 
Mr. Gregory's ries, amongit which dP Mr, . to 
Srtes Wwentibned, for Shin the arch "a 
given, Abd che fine, whole arch % wen | 
i rwo Krles above-medrioned, fot 15 he . FS | 
tangent ia given, and the raogent; whale. arch 1 
$ and M. tz” in his aner dated May. "3 
bre the receipt of hig letter ja the fol 
* Irectiv'J' yout letter eee a gtcat deal of of Ne 
5 Which £8 you, ind .the learned” Mr, _ 
* "Collin being now very 0 17 5 up; e 4 
« nary buſineſh, e 8 with mechanical [ could. not - 
* exithitic the erf on ſent me, and compare. . t 7, nh, oy 
' own; as ſoot 46 al have done it, 1 Thall — Joy 


"Re o = ; 
Very pecal lat way” tau N Dodo cd Ser 


But 


" MEMOIRS Ae 


a ceiv'd from Me. Oldentrgh, o or numeral 
4 them in particular ca * what he did with 


ut yet M. Lo/bn/re; never after took any farther n 
ting receiv'd thele ſeries, nor himed how his own di 
hem, nor” eyer produced any other en ds 


a bn 
169 


ſeries ſot find ing the arch, whoſe tangent is gi 
i ihe ge 12 Ar. 
om K 
1 3 for the 3 | 
A theorem ares, 
Dr. Barrow and Mr. Gregory, he had und a 
tion of this ſeries, and this was the ſubjeRt of , 2 or 
2 hut be ſtill wanted 3 demon ol the and for 
he wrote, to Mr, O/denburgh the following letter 
a Done 


dated at Paris, May 14. 1676.*, when M. George Mobr 

2 me the method of expteſſing the D 
and r been com 
0 8 your learned Mr. Collins; viz. putting » 

2 9772 OE” and 1 ſor the 2 x 
8 en e 25 

* es ang i ty” 7 

NY nr ako" "I + phat = 


* when, 7 ay, he brou t motheſe, which IE > b 
very 3 and r he latter ferien, which has « 
7 7 peculiar, elegance; t "RM you ſhall oblige me 
much, . if zou ſend due the demonſtration; in. return | 
ma ſend vol my thoy je ag matter, which ate very 

0 e im theſe, a 


' berg kindly to 175 ig) 1 who can enable you 4 


"z bere, "by the expreſſion, I /ay, 3 
1 be had never cen theſe two Leries before, and that his 
thoughts on. this matter, which are very different from theſe, 
were ſomething other thav'one of the ſeries, which be had te- 


_ ceived from Mr, Oldenbur ede and that a demon- 


ſtrat ion thereof which he was then lining, would be of ſuch : 
value, as to compenſate for Mr. Nætuton's method 

Upon the oo e this letter, Mr. Oldenburgh, and Mr. 
Collins wrote p ly to Mr; Newton, defiring he would def- 


cribe his method — communicated” to Mr. Zeibnitz ; 17 
k 


* 


Rbr Al Stein 1 


s ; - 
n n 
* 
» he inoinidl 
— ie 
* Fad um be 
, had he two 
. binomial 
* ſor finding ! wit 
p 45 Par up by 
, Collins, s letters; 
< ** nag nay ws 
at ademy 
5 of &s collection 
* iu ſtill 8 = # . 91 
1 tracts be. lent to M. Leibaitz 70 
p ruſe, noho the ſame to you, viz. Mr.Q 
| burgh ſent is affirmed CCI 
uſt 


22's anſwer, di to 


7.1696. hays Gn + your 

| ſeveral, and t more extraordinary t 
6 __ many voluminous books pubſiſhed on thia ſubicct 
* whe „I chank both you, Mr. New:on, and Mr. Collins for 
* communicating to me ſo many curious . and towards 
the end of the letter, after he had done with the conteim af Mr. 
Newton's letter, he proceeds thus; come now to other things 
contained in your letter, which the learned” Mr. Calin was 
; * to communicate | wiſh he had added the demonſtra- 

tian of Mr. Gregory's linear approximation, ſor be f 
* geaius for promoting ſuch ſpeculations”; And M. 7/cbi 
hauſe's anſwet, dated Seprember f. 1676, after he had 
with Mr. Newtor's letter about” ſeries, concludes thus, un. 
© what that excellent geometrician Mr. Gregory has done” in this 
© matter are certainly extraordinary; and indeed ſuch as ſhall 
* cauſe his MS 8 to be publiſhed, mall do che greateſt jſervice 
© to his reputation: In the firſt part of this letter, where M. 
T/chirnhauſe ſpeaks of Mr."Newton's row he ſays, be looked 
over them curſorlly, to fee if he could find M. Zeibnitz's _ 
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an - 43> 


Ao an 


and its byperbolic lagariche be J; will Mp 440 


GE 


ao M EB NOIR S 'of the 


8 or hypterbola; but if he had Durch d | 
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It above Febraary 15. tor, | 
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— it 20. bin 


this Fr ies nt — 
three — i { but 

at dors not that he had the demonſtration thereof han 
ich hen he had found out, he then euch ibited in this 
— amd c¹unicated it to his : friends, 8 

us, chat this was in 2655 However, - 

that he: had this ſeries, qc 
— — in his co Mr. 
the ſetics, Tee hi, 

from the 


in from the ſeries of [ found be Slowing for the 


* ifferdols, avs, if any manber be Jeſs than unity; as 1 


14 
4 þ 1+ |, 
e e if de wumbex be gene 


i, 1722737 


ity, 11 1. then for Galt it, 1 hape likewiſe dif 
1 7 rule, exprels'd i in Mr. D letter; viz. » 


P " Fa 
4 11 4 — — 
1 3 2 7 * r 11 
4 — as to regreſſion arches, t diet ly lighted 
* Upum the eue thr from the Siren arch gives the co-fne 5 ui. 


1X 2 148344 


he co ie 1 . bat afierwars 
| : I like- 
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Nor $avinTry 1 ae 
I likewiſe found, that from ihis rule ,mightbe*demanitrated 
© that other communicated to aden fixing the right fine Which 


—— PT. 
5 
e ee e, e NI 


— (8 in Wi diny for the a if theſe ſbur 


re, wha — — — 2 could not enderſtand ; for; in che fame 

9! 1656, be Ge fired Mr. Netoron to explain It 

farthef; . 5 es 48 follows j bart want Mr, N#toron ſhould 

* 72 jan foie things farther; Ahe origin of the theorem he 

hys down; t method, 'by"whHieh in his operas 'be 
„Sasch mantities P, hi 75 and 1 if Hine, bow he proceeds. 1 
© the wehe of 1008, as whey ow the logurichm 

number 1s Sight; for, ke does not explain how that is dedated 


* Forty bis wenn 
4 | e Hove Fouts tee ſeries for- the mzrnbier whole 
given, and yer in the ſame letter be'defir'd Mr. 


rit nt Was 


fre. 
bes "Y bra eie this letter; he: wrote back, the 
he weber Mrendy communicated to him all the ſaid four ſeries, the 
Being one and the Tame" fexies, 12 the letter 
Vente Whth fe 94+ of —; ind the thitd che Excels 
7 100 b RRls — the verſed fine, for which a ſeties had 
been formerly ſenx pon this, M. keins | defifted 
from his claim: ＋ Meh Mir. Wer Ne1vto7 in the ſame letter, dated 
October 14. 1856 farther explained his methods of regreſſion, ” 
M. Leibrirs bad deff d; and vet M. Leibes in bs tetter of 
Jun 21. 1677, deſr'd a farther expligatiom; 6 ſoon after, 
upon read ing Mr. Noms letter 4 ſecond time; he wrote back 
uly 12. 1677, ok he now vnderſtocd what be wanted; and 
by bis papets, that he had formerly us d one of Mr: Newton's 
ethos of regreſlion; but as in the example” which He then 
chariced to uf, there was nothing elegant, be had, out of, bis 
uſual imparience, neglected to uſt tary farther ; He had! there- 
fore, ſeveral Atrect Grits and, conſequently, 4 method f finding 
them, before he invented rhe” irverſe method, but Aſterwar 
frgotit 3 and if he had ſearch'd his old papers more GiNigently, 
he thinks he might alſo have found this method there, hut having 
ot bis own methods, he warited Mr. Newton's, © © 
ben Mr. Mepron in his letter dated Taue 13. 1676, had Be 
pled bi method of ſeries, he added; © from thele” things” it 
how moch the bounds of Analyſts ate e 
or, VI. Ne 4. Q 


dees of face then was ſent him at his'own 


th een the" method of finding thoſe very wo - 


„ 


be hon 
* ral ones of Diophantus, and the like; | 
© altogether univerſa), but by ſome 
« infinice ſeyies ; for, there are ſome 
come to infinite ſeries either by div 
N © or aſſected roots; but how we are 
4 * have not leiſure now to ſhew, or 
4 © have invented about the reduction 


"1 


1 


, Leibiits in his letter of Hg 
yon ſeem to fay, that almo 
* {Diophantus's e may be reduced to 
q RNS 05 for, there are ſeveral 

* 2 plex d, as not to depend ei 

J n . ſuch are amongſt a great 
. of the inverſe method of — 
letter of October 24-1676, replied 
.< all lems migbt be ſolv'd, 
eſpecially, about whic 


— 
5 


ufficientl 
ſuch — 5 — calcu- 


and in comparing t 
ing to find out the terms of the aſſumed ſeries 
letters of Mr. Newton's, it is certain, that be had then, 

upwards of five years before, found out the reduction of de 
to fluxional equations, and converging ſeries; and by M. Lute $ 


| 


Roy AL” Soe. 123 | 
anſwer to the firſt of theſe letters, it is as certa in, that the latter had = 
not then found out the reduction of problems, either to differen- = 
tial e or to ng ſeries; and the ſame is aliq ma- 
niſeſt by what M. Leibnitaæ — in the Ada Erudit. Anno. 
1691, this matter: Now in 1675s ſays he, I bad 
compos'd a ſmall treatiſe of * 9 , Which 
« om char time had been d by my friends, bas; the we. 
ter growing upon my h [ had not leiſure to prepare it for 
the prels, aſter that, other avocations interſer d ʒ eſpeciall no- 
ns it does not ſeem! worth the while to explain! ily in the 
4 
.. 
nicate at Paris in 1675 3 year he was po t 
demonſtration thereof to wo de, 
2 ͤ re wind wa gg Gpnifies in 4 letter, of 
May 12. 1676, and 3 in his letter of Auguſt 2. 1676, 
he ſent it compos d, and poliſh d in the . 22 The 


ſollowing winter he returned into Germa land and 
Holland, to enter upon publick buſineſs, 2 
ea 0 Gr ir the ap 


uot before 1679. | 
| lame is farther manifeſt by the following PCP 
Dr, Barron publiſh'd his method of tangents in 1630 from 
which Mr. Gregory deduced his method of tangents without com- 
— hen Mr. Collins September 5. Tanda > Newton 
in a letter, dated December 10. 1692, communicated his es had 
of — Mr. 22 and added; * this is one. particular, 
the general method. rn 
— — — — — — yo 
N — de fm — 
rega ri ot =D fo 
* folving — ing problems of curvatures, area's, 
0 — yeh reg — 


Huddenius's de maximis & minimis ): only to 
0 | tach equations, ag have no ſurd quantities; 1 A added this 
to that other, wherein I give an * 
*b y reducing them into infinite ſeries*, M. Suſius ſent _ 
thod of Tangents to Mr. Oldenburgh Fanuar 2). 1674, and 
the ſame was toon after publiſh'd in The Philoſopbicat Tranſac- 
tons ; it proy d to be the ſame with that of Mr, Meran a, 15 was 
| - founded 
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* -rence of che 


thut he had a very e 
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founded upon three Lemma s, the firſt of which was; che dif. 
fſerence of two powers of the ſame degree; divided by che: diffe- 
Alen or ume members of the inferior | 


6 degree 4 the bine 'of the bdes, 5 == 


« 4664 thit 5 in . Tanten nee, Ad = f. A 
of Mr. Newton's letter of December 10. r wee ſanto 


N Tabu Mr. Oldenburgb, amongſt Mr Fames Gregory's 


at the lame time win Mr. Netoron's ſeter of June 13. 
1646: And Mr. Newton hav in mentioned in theſe two letters, 
55 partly conſiſting of the me- 
1 of converging ing ſeries, and — as another method, 
applied thoſe ſeries to tion of almoſt al 
xeon yo perhaps ſome numeral r like brunt A — 
out they tangents, lengths, fol;d corfents, centres 
a gravity — 1 of a and curoilinear "figu 
cither jeal or mechaiieal, without ſticking at tards 1 
that &uſius's method of tangente was but a branth or corollary of 
this other method; *M, Lelbritu, having ſeen'theſe'in his re- 
turn home throug n H#1and, was then on nly meditating the im- 
— — % method ; for, in a letter to Mr. Oldenburg h, 
dated from Amfterdam, November 48 1676, he wrote thus; the 
cmethod of rangents, 1 — by Kuus, does not reach ſo far 
„but that wmetkung farcher' might be done in that k ind, that 
* would be of very peut we in all ſorts of problems, even in my 
method (wirhout extractiont) of reducing equations to ſeries; 
to wit, a certsin ſhort table of tangents might be calculated 
© and: continued ſo far, till ity progreſſion appear, ſo that any one 
«might continue it as fr as he pleated, without any calculation. 
This was the im of 'Slufius's method into a general one, 
Which M. Leibnitz was then — — by his words, 
f farther night be done in kind, that wound 
e . at in all ſpris of problems; this ſeems to 
be t by which he would extend that method 
ts ef problems go the im tby the diff-rential 
Calrulus was not yet thought of, for that maſt be nn to he 
following-year. | | 
Me. Newton in his next letter, dated Offober * 2676, men- 
tioned the Aualyſis, communicated by Dr. Harro to Mr. —— 
in 1669, and alſo another tract written in 1071, about — 
leries; aud about the other om Meas da 
13.30% 03 wn 
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determined, and the quad rature of curves made more taιν agd* 
this without ſticking at radicals; and by which «Mo-&#5e5 were- 


invented, which in certain caſes broke b, and gave the quadra- 


ture of curves in finite equations, When it mig be done gj and 
he comprehended the foundation of theſe « ions in this ſen- 
tence, W enigmatically as above, having an oquat ion 
+ given that involves any number of flowing quantities to find 
* their luxions, and vice ver: Which puts it paſt al diſpute, 
that he had invented the method of Auxzons beſore hat time; 
and if other — that letter be conſidered, ir will appear, 
that be had then brought it to great perfection and made it æx- 
cceding general, ſince the propoſitions in his book of quadraturtes, 

— 2 converging Series, and of dra ing a Curve 


the binomial theorem, and by the extraction of fuents vat 

- te involving, or not involving their fluxiens ; ani 
when finite equations are wanting; he deduces cotiverging $7765 
from the conditions of the problem, by aſſuming the eerms-of the 
Fries gradually, and determining them by thoſe conditions; 


Por 
equations, he reduces the tions into coriverging! e 


and when fluents are to be deduced from fluxions, and the Jaw 


of the fluxions- is wanting, he | finds that law very nearly, by 
drawing a parabolic line thro” any number of given points; and 
by theſe improvements Mr, Non had in thoſe days made his 
method of fluxions much more univerſal than the di ial me- 
tbod of M. Leibnits is at preſent? This letter of Mr."New/0n's, 
dated October 24. 1676 was ſeen by M. Leibnirz at London in 
the latter end of the winter, or beginning of the ſpring following, 
and he had a copy of it at Hanover the beginning of the enſui 
ſpring; and M. Leibnitx foon after replied in a letter, 

Jan, 21.16% „(12 with Mr. Netvran, that Spufius's me- 
* thod of tangents is Al i perſect; and I have long "= handled 
the ſubject more generally, vix. by the differences of the ord1; 
nate: hence; for the future, calling dy the difference of 
the two neareſt y, Sc. Here at length M. Zeibnirz firſt began to 


propoſe his" differential method, and-rbere is not the leaſt evis 


dence, that he knew it before the receipt of Mr. Newton's 

letter; he ſays indeed, * that he had a long time ago hand led the 
ſubject of tangents more generally, oi. by the differences of 
© the ordinates;” and ſo he had affirmed before in other lerters 
that he had invented ſeveral converging Series, bock diteR, and 


inverie, 


1 
cls; but n 


none o ane; pd 


2 


M E MOHR 8 of the 
its uſeful - 

man 1s allowed a witneſa in his own caule, and 

therefore it lies upon M. Leilnitx to prove, that he found out 

before- the receipt 

this, the 

s1fonemen — 


nature of polygons 

; le, conſiſting 
« ofthe e between — — infinitely near c ac 
erence 


Cartes, or even in this ſame method before: Dr. Barrow ſtopt 
* not here, but alſo invented a fort of calculation proper for this 
method; but it was neceſſary, in this as well as in that of Des 
Cartes, to take away fractions, and radicals, to make it uſeful; 


- © therefore, on account of the deſect of this Calculus, that of 


* M, Zeibnitz was introduced, who began where Dr. Barrow. 
and others left off; this Calculus of his led into regions hitherto 
* unknown, and made diſcoveries there, which ſurpriſed the 
* ablelt mathematicians of Europe, c. Thus far the Marquis; 
for he bad not then ſeen Mr. Newton's Analy/is, nor his letters 
of December 10. 1672, ne 13. 1676. October 24. 1656, 
5 iſhed before the 1699-4 and ſo not 
knowing that Mr. Newton had done all * ſigniſied 1t to 
M. Zeilnui, the Marquis imagined M. Leibnitæ began, where 
Dr. Barret left off, and by teaching how to apply Dr. Zarrow's 
method without ſticking at fractions, and ſurds, had wonderfully 
d the method: And M. Zames Bernoulli in Aa Erudit. 


anna 1691, p. 14. Writes to the follow: 
6 7 2 — 5 * Barrow's Calculus (whi 1 
— 
ande 
upon 


* out in his geometrical lectures, and of which all the 
* tions, therein contained, are ſpecimens) can ſcarce be 
* of that other, invented by M. Zeibnirz, in regard it is 
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upon the former, and differs not from it, unleſs perhaps, in the 

© notation of differentials, and ſome endia in the operation.” 
Now Dr. Barrow, in his method of  rangents,” draus to or- 
dinates indefinitely near each other, and puts the letter 4 ſor the 
difference of the ordinates, and the leiter e for the difference of 
the Ab/cifſa's, and gives theſe three rules in drawing tangents. 
. In computing, /ays be, I caſt * all the terms in which 
* the of 4 or e is ſound, or in which they are multiplied 


into themſelves ; for, theſe terms will become meonfiderable, = 


. After conſtituting the equation, I caſt away all rhe termy, 
ing of ſymbols, that denote known or determinate quan- 
« tities, or in which either @ or # is not found; for, theſe terms, 
to one {ide of the equation, will be equal 
ſtitute the ordinate for a, and the ſubtan- 


by ax hunk, Thus far Dr. Barr. 
And M. Zeibni:z in his letter of | Zune 21, 167% above men- 
tioned, wherein he firſt began to le his differential method, 
owed this method of - tangents, only chat he has 
. Barrow's ſymbols à and e into d x and dy; for in 


4 
5 


F 
791 
1555 


the under line, in which dæ and dy are, ſe- 
intly, of more than one dimenſinn; and all the terms 
dy are wanting, above the r line, and for 
given by Dr. Barrow, he makes all theſe terms va- 
the terms in which 4x and dy ate but of one di- 
which he ſets between the two lines, he determines 
ion of the ſubtangent to the ordinate; well, "therefore, 
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for, Mr. New/0n had repreſented in his letters, that this rule was 
only a corollary of his general method: And whereas" Mr. Nete- 
ton had ſaid, that his method in drawing of rangents, and deter- 
mining Maxima and Ali nima, &c. ceded without ſticking at 
ſurds ; M. Leibnitæ would allo ve, how his method of tan- 
gents might be improved ſo as not to ſtick either at furds, or frac- 
tions, and then would add, 1 ſuppoſe, what Mr. Neurom woult! 
* conceal about the method of drawing of tangents does not dif- 


* fer from this; abd what confirms we in this is, that he'adds, - 


that 


_ the quantity of the ſubtangent will | 


he gives there, he draws two parallel lines, and ſets 
be 
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128 MEMO IRS Ve 
„ chat from the ſame foundation: quadratures, may likewiſe be 
6 ow of more caſy 3 ſor, always e very figure. 14 quadrable, whole 
4 ordinaie din n into the diſſetcnet of the Ahſciſſa becomes the 
« difference of quantity. By which words compared with 
the — — it in maniſeſt, M. Leihni ta at this 
time underſtaod, that Mr. Memn bad a method of effecting all 
theſe things, and that he had been! examining, whether Dr. Hur. 
rows differential method of tangents might not be extended to 
the ſane; performances In November 1684. M. Leibnitz pub. 
_ liſhed the elements of n in the Ada Ery- 

Ait. which he illuſtrated with examples of drawing tangents, and 

determining . Haxime and Minima, and 3 and 

* theſe indeed, are the rudiments of a certain kind (ablimket 
*% chat reaches even to the moſt difficult, and curious pro- 
a; ar anita) — and which, without the differen: 
© tial Calculus, or ſome ſuch method, ate not readily to be attempt - 
ed.“ The words /ome ſuch method ae relate to Mr. Nerw- 


ton's aöd that whole period contains goth ing more than what 
Mr. Neuron had affirmed of his general method in his letters of 
4 


1674 and 1676. And in the Acta Erudir. of Fare 16 
p. 297- M. Ldibnirz added, I chooſe rather to make uſe of d 
© apd the like than of e letters, in their ſtead, beeauſe d 
i certais kind of modification of x itſelf, Cc. He knew 
well that in this method. he might conveniently enough heve 
ud fingle letters with Dr."Barrow, but he choſe rather to uſe 
the new ſymbols d and dy, tho nothing can be done by them, 
but what with more conciſeneſs and advantage may be | by 
le letters, 1% | o n | 
The neut year Mr. Newron's Principia Philoſoph. came 
a book full of ſuch problems, as M. Leibni tx called the 
Adieu and curious, &c. And the Marquis De P Hoſpital 
ſpeaks thus of it; it is almoſt entirely compoſed by this Calcu. 
ius: And M. Leilnitx himſelf in a letter to Mr. Newton, dated 
from Hanover March z, 1693, and ſtill extant in bis own hand 
wrieing, and exhibited to the al Society, acknowledged the 
ſame thing in theſe words ; you had farprifingly enlarged geo- 
* metry by your Series, but by your Principia you have ſhewn, 
that you have penetrated into what was beyond the reach of 
the common 2 I have like wiſe attempted, by making 
«. uſe of proper iy bs >-expreſs rhe ſums and differences, to 
* reduce: in ſome meaſure to Analyſis, that ge | call the 
* tranſcendental,” and I have not been unfſlccelsfa)l,” And again 
in his anſwer to M. Fario; printed in the Acta Erudir. of 


1700. 


Ag. it TRAM . „ er ore nr ̃ͤUëlñ . eee eee as Lee En 


p.03. 


Marin 
tangents, Ic, chat ſupcet Aw al 


and concealed the ſame by tran! 
; in ſor) as 80 raſan Eg | | 


| ropolition, Having an equats 
given, that involves any Ps of fluents or p 25 gu 
ic 


* rities, to find the fluxions,: and vice, vema; M. Leibnitz cep 
that he had likewiſe hit on ſuch a „and which he com. 
© municated- to me, ſcarcely differing from mine, cxcept n 
* form of the words and ſymbols; the foundation of both is con. 
{rained in this Zemma,', In thoſe 
December . 10. 167, 4 copy of which was ſent to M. Tait 
by Mr. Oldenburgh, as ig mentioned above, Mr. Newton had fo. 
far explained his method, that it was, not difficult for M. Leis- 
wtz, by the help of Pr. Har rom method of tangents 1d colleft 
it from thoſe letters; and it is certain by the arguments above- 
2 he did not know. it the writing of thoſe 
Dr. Wallis. had received. copies of Mr. Newton's two letters 
12 13. and October 2.4- 1676, from Mr. Oldenburgy, abd pub 
ſhed ſevcral things out of them in his Aged, printed 14 
12 K 1683, in Latin 16933 and ſoon after, he Was au- 
from Flalland to print the letters entire, becauſe Mr. New» 
tas notions, of fluxions paſſed there with applauſe by the name 
of the differential method of M. Zeilniit; and thereupon he 
took notice of this matter in the preface to the firſt volume of his 
works, publiſhed 1693, and ina letter to, M. Leibnitz, dated 
December 1. 1696, and which is extant inthe third volume of Dr. 
Wallis's works, be gave the following account of it ;. after the. 


| acquainted me, that, ſuch a meth | 
S obs of 'n ns, 


| | ters of Zune 

nd Auguſt (be means June and Qctober) 1676 5 1 had intim 

' tion from Holland, that your friends there requite it z, Þ86aule, 
| Yor. VL 4 r R di | * your 


Nor A Seer 1. 129 To 


$0. M EWOIR 8%! the 


" met 
as Dr. 


« your motions Lt habbo vie gre 
6 15 — of Teint caſtidus afferents 
* kind tq yout teputation,” and” thar of r ou might 
. N lie by you id long, Jl e 
as Lal ay Meg din chat is dye to you; I have endes 
Fw Lil 0 You Ni In" Har 5 and am now Gorfy that 
1 did yot 1 5 thoſe two letters — — The ſhert intima - 
of 1 * Dr. Eat inſette@ into the faid 2 
„een to the followi pur poſe; amongſt other things in 
72 — ſecond volume there 1» Mr. Newton's method of fluxzons, ag 
he 'calls it, of 4 Tike nature with M. Zefbmite f calcmu 18 
ia a5 he tems (as avy one who compares both me 
© thods will eaſily find, only N of egen 
* 415 ny 


"the 
2 


« which 1 have defetibed 4p. 91, Cc. eſpecially 
„Mr. 8 Fe them, dated 


© Other 24- 1676 ge a te Mer. Oldenbui "ups a to b& eg: 
mamicated to almoſt in the ne 'or 7 
+ 1th little ee what is 1 in the ſai 


letters] where e explains this ner bud ro M. Leibnitz, which 


be b invented about 10 bar before, 24 REED 


©7666 or” 1665 ; Which 1 hiot, chat none may 
ſaid nothing of this Caleutus differentialis. + 
2270 this, the editors of the Ad Erudit. for 2 the 
wg. Year, 0h Haber, © e type Pn 


Tei 12 himſelf gt ccount” of theſe two firſt vo 
2 Dr, Wallds, wok novice of th this choſe of the Dr's pre- 
and com lained, 5 e that Mr. Neuron in his 

two letters above . to M. Leibittz _— 


thod of fluxions, found by * 10 years before, or better; 
thar when the Dr, mentioned the differential Calculus, — Per 
that be did it, e ere might alledge, that he had ſaid no- 
Y 0g about the d1Ferentia? 2 chunt, he did wr telt the readet, 
it M "Leibnitz was maſter of this Calculus at that time, when 
Jetters pa fled berwern bim and Mr. Necrron, by means of 
1 90% 1 in {everaP letters, which ſpllowed bere- 
upon betweer Zbibntea, und Dr. Nah, concerning this mat- 
ter, M. . did . rot deny, but that Mr. Neurom had the 
Ads of 10 years" befbre the writing of thoſe letters, 
Fall lis had «ffirined ;"and” did not pretend, that he him- 
ſelf bad His 9499 method #6 early ; brought” no proof, that he 
al fe beJott 1857, 50 proof Sen for cha that, "beſides Mr. Woartor's 
conceſſion; did not affirm,” that he had it rarlier; commended 


uon for bis candour in this matter; 3 that the 
Mr. N. ; 2 


o 
* 
* 
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Cartes. were called 
2 5 225 A I 
ee 1 might 
ms * 7 1 — be „ rem! 


comenon to Mr. News 
Thie Was the Rate: of n Wii wn 
M. Leibnile at that time; but wh rs, When N. i 


by the common Ty 1 
3 4 


ſuggefind, that M. Lgiimis, the this 
_— yenrds M D h = wee 

k in his auſwer 
the 7 7 N 2 Mr. ante 5 
found the et hod 752 55 225 oe 1 970 was 
the oldeft-1av bed No | 


i bill chap tht e, 


2 aid 1 
nA gre fs 


mare. 
mes he 44 1% which 


; ri 
„Ian of, ee eee he 
4 


abe 2 public ſpecimen thercaſ. and none 
—— and me commmicated at. — 
2 not pretend to be. the n 8 
begin to put in ſuch n claim, till aſter they of 5 
the laſt of the:old- men, Who were - acquainted — * * 
paſſad berwern the Eugliſb and M. caib mat 2 90%, 
the Dr. died in Offober 1303, and Mai did; pot F | 
inthis new claim . «ad pigs lope I; 
Me. Newton publiſhed, his rreats/grgf ares in 1704 
which was wrincn Jung before, teveral.changs-bring cited ont of 
it in his letter of Ottober-24. and NotiemberB8., 16 5 K relates 
to the nwthid of fluxions, and that it mit ht nat he or a 
new pioce, Mr. Newron * ( what Dr, dic alli had ea 
—— without namely, zhat 
this method was invented by degrees in 16g and 1666 Here- 
' upon, the editors of the Aa it. in Jau. 1704, or rather 
M. Zuibeitæ himfelf, in giving an accoum of tbis boo, hre 
Freed, that M. Leibnitz 2 firſt inventor of the method, 


- 


- The N 


frequent 
r ſymbols of the ordmates, as in his Analyſis ; where 
be puts lines for fluents, he puts any f 2 
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Society, therefore,” baving as much 
2 as over — 2 of their mem 
being dow twice Leibmitæ to interpoſe, a 
thioking-1t unjuſt either tu condemu,. or cenſune Mir, Ki f 
enquiring into the matter; and Ring, / that neither 
. Newton, nor M. Ledbnatz (the wy 
and remember'd any thing of what — in theſe matters 
40 yeam before) could be witneſſes, for int Mr. Neill, ap- 
pointed a numerous Commi tise to 2 old. letters and oy 
* 


wy report their opinion upon what wor and as 


this report was made, they order'd the letters an 
the report of their Committee, to be publiſh'd;: and by theſe let 
ters, and. papers it appeared, that Mr. Newwron had the method 


in or before, the year 1669, and chat II. Zane bad fag 


before the year 1657. 
M. Leibuirs,' 3 e feſt arckede of the dire 
tial method, repreſeoced, tha Mr. Neæcvron at firſt us d the letter 


5 Sn the iven increment: of x, which det 
ak boat yg 


fferential method; bat after the 


Tin Printipit, "changed „ s , adit 3B 
Li pon M. Leibnita t prove, that Mr. N ever 
e for d, e t echt uc ef tho 8 
Mevron uad the letter o in his , written itt or 
oo Es 1669, and in his book” of "@yadyaturts, and id 
his Principia Phileſ. and ſtill uſes it inthe very fame bar 
at firſt; In his book of Quadratures he us d i in conjencth 
with the ſymbol 5, and, therefore, 3:4 wor us da p fy in its 
room; theſe '{ymbols o and 2 are put for EE 


kind; the one is a moment, and the other is/a fuxion, or 

city, as has been explained above: When the letter * i 

2 quantity which flows uniformly; = {ymbo} * 

the letter o à moment, and 0 a ad 4» Ggnifying 

ment; prickt letters never fignify. moments,” hen they 

e rlut mwwent 6,7 either aper d. 1s make de g. 
nite ly little, and then the rectangles are put for moments. 

. Newron'does not place his method in forms'of 

tor conlive hirnſelf to any particular ſort of 'fyrnbols-for 


and fluxions; where be puts the area's of caryes'for farms 
— the ordinates ſor fluxiona, and denotes the fluꝶg- 


and 


bols for the ve locities of 
the points, which deſcribe the lines, that is, for the firſt fluxions; 
and any other {ymbgls for the increaſe of thoſe velocities, that 12 


over 


alive who) knew 


ng che fie e 


a 
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ind iviſibles to cbmpoſe andrea, or ſolid, a never yetadm 
geometry: Mc. Netrron's method is alſo of greater uſe, and cer- 
” tam), 


: 


gs 
* 


% 


MEM OI e the 
r the ſecond Auzxions, as is frequently done in his Principia 
Shui. and where be puts the letter, 4, £ for Auems, be de- 
notes their fluxions/-richer by other lee, 28 p, J, Y; or bythe 
lame-lettetd.imothee/ forms; as KV; Z, „5% i ; or by any 
lines, a D'E, GO, el, conſider d as their y [and this 
is evidear from his book of e where! be repreſents 
fuxioas by prickt lettets in the firitptopofirion, 'by ordinates of 
curves in the laſf propoſition; and by other fymbols in ekplainings 
method, and illuſtrat ihg it with examples in the introduction: 
Ada hnusm bias d ſymbols of - luxions in bis merbod; and, 
| Mr. Newrov's ſymbols of finxions. dre the oldeſt in the 
Kind- M. Lellnii began to uſe the fymbols' of motpenti, or 
differences tx, was, in the year 18% Mr. Mirren repre- 
ſented inamerms by the rectanglès, under the ffuiom xnd t 


moment o, when he wrote his Analyſis im, or before 995 
2 for the ſums of ordi- 


M. Laibnita ud dhe hy mo le /x; 5, | di- 
vates ever ſinceè the year 166; NM & ron repreſented the ſame 
thing in hi⸗ Ahn, by inſeriping the ordinate u a Tetiare of 

e A1. ar) * Fr. 207. ary? 


n 7 $3001 [13 « 3651 | * —— 
reftangle,, in this manner £2); Al Mr. Newtor's ſymbols 
195 4 rh 9 1urly , v1 lags, wor 250, 3 57h 
ate the oldeft in their ſever a la tiy man years. a Ih any 
And where a it has been repreſented, that the uſe of the letter 
is vulgar, and deſb roys the advantages of the differential me- 
thod; on the hog | ; 
» Newron,| bas all the advantages of the differential, ahd be- 
es ſame athets ; it is more 
re-14 hut one infinite ly ſmall bol, 
ich is o We have no ideas 9 ly imall quantities, 
refers, Me. Meuron mitebduced/fluxions into his method, that 
; might proceed hy finite quantities as much as poſſible ; it is 


ratio of naſcem quantities, which have a being in grometry 
whillt, indivifibles om the conerary, on which the differential 
method js founded, have no. being, either in geometry, or nature; 
mere gre, it is trus, prime ratio s of naſcent quantities; but no 
= naſcent quantities : Nature generates quantities by continual 
un, or inerenſe; and the OY IO admitted ſuch x 
generation of rens and ſolids, they drew one line into 
another by loca] motiun to generate an area, and the atra into a 
Jive by local motion to generate a ſolid; but the ſumming up of 
itted into 
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| either to the find of. | 
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equations; ſor, Tr 2 
Some years alter the method of ſerits was mvchted; M. Le 
found out a pro poſit ion for the tranſmutat inn of curvilinear 
into others f equal area's, in onder to ſqua 
ſeries ; inthe axcthods of ſquaring thoſe: other fi 
—— not his: By the help of the new 4haly fir 
found out moſt of the Gas in his Principia *Philef. . 
becauſe the anc ents, things certain, ad mittetl nothing 
into geometry before it emonſtrated lynthet ically, Me. 
Newron therefore — — the propuſitions fynthetirally, 
that the 1yitem of the heavens might be founded! upon good ge- 
metry; and this makes it now difficult ſor the unſkilſul toi ſet mo 
Zane by which thoſe propoſitions were foubd out. 
It has been that Mr. Newton, in the S:bolium a 
end of his book of Quadratures, has put the third, fourth. 
fifth terms of a conve teries, reipectively equal to the 
ſecond, third, and ſourth ö and there - 
did not then underſtand the method of ſecond; third, and 
h differences; but, in the firſt tion of that book, he 
8nd the firſt, ſec 
in infinicum-; and, therefore, Skin he wrote" that- book, 
was before the year 1676; he underſtood the methad of 
all the flux ions, and conſequently all the differences; and 
if he 1 it, when he added that Shui to the 
end of the book in 1704. it muſt have been, becauſe he had then 
forgot it in that long tract of time; and ſo the 2 is only, 
whether he had forgot the method of lecond and rac ag x | 


before the year 1904: ' 


in deſeribing ſome of the uſes of the terms of a comvenging ſeries 
fr loin of problema, he tella us, that if tbe: fitſt! term of the 
N ſent the ordinate B Cim Eig. 6. of any curve line A C. 
DI be à parallelogram infinitely nartow, whoſe fide 
* the curve in G, and its tangemt CF in F, the ſecond 
erm oftho-deries will reprek ent the line 1 F; and the third term 


the line Þ G bor che "Tae F Gn but half d e 


ar fre 


third, and. fol low ing flux- 


In the tenth propoſition of 5 ſreond book-of- is: Printipia, 


% 
n 
— — 


r 


1% ME MO IA 8 / 
of che ordinate; and therefore Mr. Neuron, | 
Principia, put the third term of the ſeries m_ to half. 
Second difference- of the firſt term; and, conſequently, had 

then forgorten the method of ſecond differences: In writ 

book, he bad frequent occafion to. confider the i 

creaſe of the * velocities with which quantities art 

and argues right about it; that increaſe or decreaſe is the ſe 

faxior of ON heteal ; and cherefore, ; he'! had , net; thew for- 

the method ſecond fluxions : In 1692 Mr. Newton, 
at the tequeſt of Dr. Wallis, fent him a of the. firſt pro- 
poſition af the book of quadratures, with examples thereof 
in firſt, ſecond and third fluxions, as may be ſeen in the ſecond 
volume of the Dr's works p. 397, . 392, J 60 and 396; and there- 
fore, he had nat then forgot ſecond fluxiom : 

Nor is it likely, that in * 3 e added the aforeſaid & ho- 

liam to the end of the book of quadratures, he had forgot not 

ion of that book, but alſo the laſt propo- 

| Scholium was ſubjoined; if the word wt, 
which in that belle may have been accidentally omitted be- 
tween the words erit and Yon be reſtored, that S-holium will 

— wirh the two propoſitions, and with the reſt of his writ- 

"gh and the objection will vaniſh, . 

hus _—_— concerning the nature and hiſtory, of. theſe me- 
thods; next follow ſome obſervations thereon : lu the Commer: 

« (un, epiſtolicum mention is made of three tracts written by 
M. Lerinits,' after a copy of Mr. Newton's Principia had been 
ſent him o | Harove/, and after he had ſeen an account of that 
book, publiſhed in the Atta Eradit. for January and 8 

16693 and in thoſe tracts the pri N propoſi ions of that boo 

age compoſed in a new manner, and claimed by M. Lejhnitz, as 
if be had found them , himſelf before the ing of that 
book ; but M. Leibnits cannot be a witneſs in his own caulc ; it 
lies upon him either to prove, that he found! them «before the 

1 Mr. Newton's book, or to quit his claim ; In the 

it of thoſe three tracts the * h propoſition (which is the chief 


he pens ff pu urge a; corollary; of the 1 
propoſition, and the 1 9th nb Gor dat lens dog Fre 


rion to it: It lies upon 3 either to * 2 world, that the 
demonſtration is not crroneous, or to acknowledge, that he did nct 
find that and the 2cth propofition thereby, hut tried to adapt 4 
demonſtration to Mr. Newton's tion to make it his awn z 
for, he repreſents in his zcth propoGtion, that he knew not how 


Wir, Nuran camve by i and conſequently, that he Gar big: 


2 
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ſhewn, that when M. Leilnits wrote theſe three tracts he did 
well underſtand. the ways of working in ſecond diferences ; ; 


this is farther manifeſt by the toth, 11th, and 12th pro 
of this third tract; for, he lays down theſe as the foundation 
bis inſinite ſima l Analyſis in arguing about centrifugal forces, and 
propoſes the firſt of chow 
of the orbit, but uſes this propoſition in the two next, with rela- 
tion to the center of circulation ; and —__ unded theſe 
two centers with each other in the fundamental propoſitions, u 
which he grounds this Calculus, he muſt neceflarily have rd 
in the ſuperſtructure ; and for want of {kill in ſecond and thy 
differences, 2 not able to extricate himſelf from theſe errors 
and this is farther confirmed by the fixth article of the ſec 
traft ; for, that article is erroneous, and qr 1 ariſes from bis 
not knowing how to argue well about and third difte» 
rences; when therefore, he wrote thoſe tracts he was but a 
learner, and this he ought in candour to acknowledges, _ 
It ſeems Ir as he learned the differential method 
means of Mr, Næwron's aforeſaid three letters, compared with 
. Darrow's method of tangents; ſo 10 years after, when 
Mr. Newton's Principia came abroad, he improved bis know- 
ledge in theſe matters, b trying to extend this method to the 
gary ropolitions in that 1. and by that means compoled 
{aid — tracts; for, the propoſitions contained there in (ex- 
tom and trifles excepted) are Mr. Newton's (or 7 corollaries 
from them) being publiſhed by him in other forms of words be, 


fore, tho to the ſame purpole 5 and yet M. Le#bnits publiſhed + 


them as invented by himſelf long before they were publiſhed by 
Mr, Newton ; for, in the latter end of the firſt tract he 


ſents that be invented them all before Mr. Newton's Princip 


came abroad, and ſome of them before he left Paris, that ih 
before Oclaber 1676: And the ſecond tract he concludes wit 

words to the following purpoſe ; * from. what has been advanced 
a great many things might be deduced, accommodated to prac- 
* tice, but it ſhall have now ſufficed, chat I have laid down geo- 
* metrical principles, in which conſiſted the greateſt dilficulty; 
and perhaps, I may ſeem to an attentive conliderer to have 
opened ſome new ways, that were pretty intricate before, for, 
' every thing anſwers to my Anal y ſis of inſinites, that is, .tq the 
* Caltulus of ſums and x — (forme of whoſe elemente F 


* hare given in the Aa Erudir.) which I have bere exprefled in 
n 8 


43 


cl without the aſſiſtance of Mr, Newron : By the eres in be 
15th and 19th propoſitions of the third tract, Dr. Kail hath 


with relation to the center of curvit7 
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ton and me; as none, before this celebrated geometrician, 


Dr. Wallis; that Mr. Newtons * 
ur 


' mented. by Cartes, which made ſome differences between theit 


Which he had improved 


4 pla in a manner as the thing would bear. He 
that the grometrical principles, in which conſiſte 
Huy, were Firſt laid down by himſelf in this very 


im in poliſhing this very 
manner, as the thi 


epics and all thoſe 


2 
© method,” no geometrician that I know of,” had 


* a public ſpecimen that he had it.“ And what he then acknow- 
wage, he ought in candour and honour to acknowledge ſtill on 
occaſions. | | 
M. Teibnirz in his letter of 28th, 1697. wrote thus 1 
th differential 225 N N ad, = 
« -mity with my di not | 
N Pie bock of Principia, A were | 
© likewiſe acknowledged fo much in the Ha Brulit. and on 
L uſually call 


© rence between them; #6 aps, Mr. 
© mine may differ in ſome things.” Here alſo M. Leilnitr al. 
Jows, that when Mr. Newton's Principia came out, he was 
priled of their affinity, and therefore, called them both by 
common name of the 1ofinitefimal method, and th himſelf 
in candout to acknowledge this affinity; and there is ſtil 
the {ame exe upon him in point of candour; and befides 
this acknowledgement he here gives the preference to Mr. New- 
ion method in point of antiquity ; for, he s, that a 
the vulgar Analyſis in ſpecies was invented by Vieta, and rl 


methods; fo Mr. Neze:01/'s method and his own might differ in 
Tome things; and then 4 7 on to enumerate the Aifcrences by 
. Nexrron's method, as was 1 ny 

"1 4 5 


" 
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N and this ſubord ination of his method to Mr. Newror's, 


which he Gor age DEP NTT 


rr By improvements which he ad 
method, he mentions. in the ſecond p 
yy eng Bee the lerters, which paſſed berween 


them in 1676, ſhew Mr. Newton had ſuch equations at t 
time and that VI. Laim had them: nat 3 he mentions in! 
third place equations, but 9 5 are Owing 


1 — with the ca de Felina ad Wallis in the inter- 

polation of Sies onal and negative indices of 
eee I computa _ 

F:Qiondt, fur — — and indefinite indices oo, 1-5 

in his letter of O 24. 1676, repreſented to o M pit Bong 

DK to the reſolution of affected W 

7 
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Te e 
es the invention as 4 2 diſcovery s 
ic acknowledgement of the light 
nor produced apy one in- 


Mr, Mewgon i in 3 of. Ofober 24. 1676, wrote, har he 
had two methods of reſolving the inverſe problems of ents, 
and ſuch like difficult ones; one of which conſiſted in afſumin 
4 Series ' for any unknown quantity, from which al ib . 
mghr be conveniently deduced, an in collating rhe s 
terms of the reſuttin equation, for 1 the terms of 
- ons Series: M. Leibnitæ ſev 4 {=o after publiſhed 
method as his own, claiming, to himſelf the AA invention 
—— it remains, that he — publickly renounce his claim, 

that he invented it before Mr. Neturon wrote his letter: 
A ies upon him to make a public-acknow of his 
peed Oldenburgh's letter of April 15. 1675. w 
ing Series 3 of curves, and particular 
rof Me ames Gregory for Fee 


. duced from the tangent of 45 degrees, he is defired to tell the 
world what method he had in thoſe days, which could give bim 


bis own ſeries differ'd from Mr. Newton's ; for, 


740 MEMOIRS of the 
pent and thereby ſquaring the circle, were communicated to him: 
Pa it — . — in his letter to Mr. Oldenburgb, 
dated May. 20. 1675, ſtill extant in his own. hand- writing, and 
entered by Mr. Oldenburgh in the letter-book of the Royal H. 
Cciery ; but be has not yet acknowledged it publickly, as he ought 
88 done, when he publiſhed that Serzes as his o: It 2 
lies upon him to make a public acknowledgement of his having 
received the extracts of Mr. Zames Gregory's letters, which at 
his own requeſt were ſent to him at Paris in June 1676 by 
Mr. Oldenburgh to ſe ; amongſt which was Mr. James Gre- 
ory's letter of February 15. 1671, concerning that Series, and 
ed of ere letter of December 10. 1672, concerning the me. 
mcions. 1 t 
Aud whereas in his letter of December 28. 1675, he wrote to 


Mr. Oldenburgb, that he had communicated that Series upwards 


two years before to his friends at Paris, and had written to 


him ſometimes about it; and in his letter of May 12- 1656 to 


Mr. Oldenburgh, he faid that he had written to him about that 


Series ſome years before ; and in his letter to Mr. Oldenburgi, 
dated Auguſt 27. 1676, th | 
to his friends upwards of three years before, that is, before hi 


at he had communicated that Series 


'Grlt coming from Landon to Paris; he is deſired to tell how it 
came to paſs, that when he received Mr. Oldenburg bbs letter of 
APril. 15. 1675, be did not know that Series to be his on: In 

of 7 5. and October 26. 1674, he tells us but of 
one Series for the circumference of a circle, and ſaith, that the 


method, which gave him this Series gave him alfo a Kries for 


any arch whoſe fine was given, tho” the ratio of the arch to the 
whale circumference be unknown ; this method therefore; by the 


_ given fine of 30 degrees, gave him a Hries for the whole circum- 


e ; if he alſo had'a $r#es for the whole circumference, de- 


both thoſe Series ; for the method by the tranſmutat ion of figures 


will not do it; he is alſo defired to tell, why in his {aid letter 
he did not mention more quadratures of the circle than one. 


And if in the year 1674 he had the demonſtration of a Series 


' for finding any arch whoſe fine is given, he is defired to tell the 


world what it was ; and why in his of May 12. 1676 he de- 


Fed Mr. Oldenburgh to procure from Mr. Collins the demon. 


ration of Mr. Newwron's ſeries for doing the ſame th _—_ * 
all 


confiderations there is no ſmall ſuſpicion, that Mr. Netvror's 2 


5 
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for finding the arch, whoſe fine is given, was communicated to 


him in England, and that in 1614 he began to communicate it 
as his own to ſome of his friends at Paris, and the 'next year 
wrote of it as his own, in his letters to Mr: Oldenburgh, in order 
to procure the demonſtration, or method of finding ſuch ſeries; 
but the year following, when Mr. Oldenburgh ent him this 
ſeries, and Mr. Gregory's ſeries, and fix other ſeries, he drop'd 
his pretenſon to this ſeries for the want bf a demonſtration, and 
took time to conſider the ſeries ſent him, and to compare them 
with his own, as if his Fries were different from thoſe fent him; 
and when he had found a demonſtration of Mr. Gregory's ſeries 
a tranſmutation of figures, he began to communicate it us 


his own to his friends at Paris, as be repreſents in the A H | 


dit. for April, 1691. p. 178. ſaying, * now in 1655 L had by me 
12 lle Pare L had N . arithmerical 3 
* which that time was by my friends, r. But the 
letter, by which he had received this ſeries from Mr. Oldenburgh, 
he concealed from his friends, and pretended to Mr. Ofdenburgh, 
that he had this ſeries a year or two before the receipt of that 
letter; and the next year upon receiving two of Mr. Nui 
ſeries again by one George Mobr, he wrote to Mr. Oldenburgꝶ in 
ſuch a manner as if he had never ſeen them before, and upon 
tence of their novelty, defired Mr. O/denburg# to procure 


Mr. Collins Mr. Newton's method of finding them; if M. Lell. 


ute thinks fit to obviate this ſuſpicion, he is in the firſt place tuo 

prove that he had Mr. Gregory's method before he received ir 

from Mr. Oldenburgh. | +4: 750 90 
lt alſo lies upon him to tell the world, what was the method by 


which the ſeveral ſeries of regreſſion for the circle and hyperbola, 


ſent to him by Mr, Newron June 13. 1676, and chai as bis 
own by his — 27. following, were found by him 
before he receiv'd them ſtom Mr. Newton” And whereas 


Mr. Newton ſent him, at his own-requeſt, a method of regreſſion, 
which, upon the firſt reading he did not know to be his "own, 
hor it; but as ſoon as he underſtood it, he claimed as 


his own, by pretending, that he had found it lang before, and 
had wks A as he — by his old papers; it lies upon 


him, web © x of candour and juſt ice, either to prove that he 


was the firſt inventor of this met 


or to renounce” his claim to 


it tor preventing further diſputes. | 


M. 1 de lener wo Mr. Oldenburghs, dared h 
1675, a right to a certain property of à ſeries of num- 
8 natural, — pytamidal, triangulo · triangular, 2 
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BE 2 oh. it his own, repreſented, that he wonder d, how 
M. Puſcal, in bis book, entitled Triangulum Arit hmericum, 

ſhould omit it: That book was publiſh d in 1665, and contains 

chis property of ibe ſeries; and M. Leihnirz has not yet done 

— 1 „chat he did not omit it: It lies 
4. therefore, in ca 

claim to this 


and juſtice, to renounce his 
, and acknowledge M. Po/c4) the firſt in 
ventor: He is e e e mee differen. 
tial method as ſecond inventors for, ſecond inventors have no 
right; the ſole right is in the- firſt inventor, till another finds 
out the ſame ching a- part; in which caſe to take away the right 
of the firſt inventor, and divide 1t between him and that other, 
would be an act of injuſtice. 
In his letter to ae. dated e 1716, he has 
1 ends know, how he came by the differential 
method ; it lies upon him, in point of 'candour, openly and 
plainly, and without fartber heſitation, to ſatisfy the how 
came by it : In the ſame letter he has told us, that he had 
this method -upwatds of nine years before be publiſh'd it, that is, 
in the year 26 75, or before ; and yet it is certain, that he bad it 
not, when he wrote bis hk to Mr, Oldenburgh, dated Augaf 
29+ 4 2 wherein he — 2 that problems of the inverir 
many others, could not be teduced to 
therefore, 


infinite e yor - . — or quadratures; it, 
lies upon 2 to tell us, what be means 
Feet 0 to eve! lugs. the method before he 


We have ſhewn- above, that M Leibnits, io the. 
eng his —— — — in; 
itating to, improve g 
ved extetd dara all — 2 this end 
* ray h table ene, 7 therefore, 
n . Fee — 
„ Having newiy fa upon the true 

back; 7705 with the — Mr. . 

— 

gents in a 


0 
2 
2. 
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1 


year 


a 
he writ 


17 
WA. 


*-mous M. s method for tangents is and {now 
I have long ago hand d the ſubject of tan nor: goo 
ral manner, viz; by the differchces of the ordinates' ; which is 
as much as to ſay, that he bad: this improvement long before 
_ days ; and this can be with no other defign, than to rival 
— 2 — Mr: Newrau, and to make vs 2 that he had 
the differential method before Mr. Neuron explained it to him 


by his lettero of June 13. and Offober 24. W 
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Mr. Oldenburg h ſent him a copy of Mr. Newtor's letter of Dr. 


amber 10. 167z, concerning it. | | | 
- The editors of the Ala Eyudir. for ume 11696; or rather 
M. Leibniz himſelf, in $190g an account of the two firſt 
volumes of the mathematical works of Dr. Mallis, wrote thus; 
moreover, Mr. Newton, himſelf, no leſs remarkable for his can- 
6 _— merits in fs GE _ 
« jn public and private, when (by means Oldenburg h, 
ere et tie Royal Society of London) there was an epiſto- 
© Jary correſpondence betwern them, that 1s, upwards of 20 
years before, that M. Zejbritz had his differential Calculus, 
and infinite ſeries, and alſo methods for them; and this 
Dr. Vallis in the preface to bis works, making mention of this 
6 „omitted, becauſe, perhaps, he was not 
c thoroughly uajnted with the matter, befides, M. Leibnite/s 
c dt rences, of which Dr. Wallis makes mention is 
' the following words, viz. that none might alledge, he had faid 
© nothing of the differential Calculus, diſcloſed ſpeculations, that 
© did not equally ariſe from other principles. 2 
By this it appears, that M. Leibnirs had ſeen Dr. Mullis 
| herein Mr. Nezwron is ſaid to have explained to him in 
1676, the method of fluxions, which he had diſcover'd 
of ro years before; but Mr. Newwron never allow'd; {that 
M. Leibnjrz had the differential method before 1677 and 
M. Zeibnits himſelf, in the AA Erudir. for April 1691. 
178. acknowledged, that he bund it after he return d home 
Paris, to enter upon public buſineſs, that is, aſter the 


=_ 1676; and as for his pretended general method of infinite 


eries, it is fo far from being general, that it is of little or no uſe ; 
no other uſe having been made of it, as far as we know, than to 
colour over the pretence of M. Leibnitz to the ſeries of Mr. Gre- 
go for ſquaring the circle, | e 
. Leibnitz in his anſwer to M. Patio, printed in the Ag 
Erudit. for 1700. p. 203. writes thus; Mr. Nerrom himfelt 
alone, beſt knows, tad ſuffic ĩent ly declared to the publick, 
* when his Principia came out in 1697, that ſome new geome- 
* trical diſcoveries, which were common to us both, were not 
* awing.to any light we recety'd from each other, but to the 
* meditations of cach apart, and that they were explained by me 
* 10 years before,” 7. e. in 1677+ In the book of Print#pia here 
referr'd to Mr. Newron did not acknowledge, M. Zeibnits found 
this method without receiving Tight into ittrom his letters above · 
mentioned; and Dr. Vallis had lately told him the 29 
17 4 
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being theo confuted or contradifted ; and if M. n 
found out the method never 19 much, without the aſſiſtance 
Mr. Newton, yet ſecond inventors have no fight: * ng "an 
bis aforeſaid anſwer to M. Fatio urues further; 
hen in 1684 L publiſh'dthe elements of my Sale 421 
did not know any thing more of Mr. Newton's 1 3 in this 
kind, than what he formerly — in by his letters; 

g. chat he could find tan — — be awry rd 
* which ens afterwards likewiſe orgs me he 
do, tho I fill know no more of that Calculus; but at length 
* fie 


1 


ſeeing Mr. Nerrton i book of Principia, 1 was Ei A ſatiſ. 
d, he bad made much diſcoveries. Here he again 
acknowledged, that the boo 7 Principia gave him great light 
into Mr, Neuron method of fluxions, and yet he now 
that this book contains any th ing of that 3 here he 
pretended, that before that book came abroad, he knew nothing 
of Mr. Newton's inventions of this kind, than that he had a cer- 
tain method of tangents, and that b that book he received the 
firſt light into Mr. Newron's method of fluxions ; but in his letter 
of June 21, 1677, be acknowledged that Mr. Nezoton's method 
allo extended to quadratures of curvilinear figures, and was le 
his own; his words are to the following 3 : 54 „f {on 
* what Mr. 1Jexwron would conceal, I t 

ing of tangents, diflers not from this, and — — me in 
this opinion is, that he adds, that u e r uo 
* dratures may likewiſe be rendered — eaſy ; for ſuch 
* are always quadrable, whoſe ordinate drawn into the 
* rence of the abſciſi becomes the difference of any quantity. 

Mr. —— had in his three letters above-mentioned 7 
which M. Leilnitæ had received from Mr. Oldeni 
ſented his method ſo general, as by the help 5 equations 
both finite and infinite, to determine Ma*img and 8 
gents, area's, ſolid contents, centers of gravity, lengths, and — 
ties of curve lines and curvilinear figures, and this without taking 
away radicals, and to extend to the like problems in curves, uſu- 
ally called mechanical, and to inverſe problems of tangents and 
— more difficult, and to almoſt all problems, excepting per- 
haps, ſome numeral ones like ; Jy of Diophantus: And 
M. n in his letter of Auguſt 27. 1676 ped, > he 
could not believe, that Mr. Net;on's method was 10 
Me. Newton in the firſt of his three letters ſet down his arr 
.of tangents, deduced from this general method, and illuſtrated it. 
_ an example, and ſaid, that this method of * was neo 
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2 branch or corollary of his general method, and that he took 
Sufius's method of tangents, which then was not publiſhed, to 
be of the ſame kind ; and therey M. Leibniiz in his return 
from Paris thro England and Holland into Germany, was con- 


fidering how to improve &uſizs's method of tangents, and extend 


it to all ſorts of problems, as was ſhewn above out of his letters 
and Mr. Newton in his third letter illuſtrated his method wit 
heorems for q | 
d made ſo large an explanation of his method, that M. Leib. 
12 had got light into it, and bad in his letter of Zune 21. 
1677, exp how the method which he was fallen into an- 
ſwered to the deſcription which Mr, Neuron had given of his 


method, in drawing of tangents according to Saus met 

proceed ing without 2 awa 3 ſurds, and gelt. 
tating quadratures; for M. Lei hnita to tell the Germans, that in 
1684. when be firlt publiſhed his differential method, be knew 
nothing more of Mr. Newton's invention than that he had a cer- 
tain method of tangents, is very inary, and wants an ex- 


planation. 
At that time M. Leilnita explained nothing more concerning 
his own method than how 88 tangents, — determine Max- 
ina and Minima, without taking away fractions, or ſurds; and 
he certainly knew, that Mr. Newton's method could do all this 
and, thereface, oughe in candonr to havwackowledind is NO 
he had thus far explain'd his own method, he added, that what he 
had there laid down, were the principles of a much ſublimer geo- 
metry, reaching to the moſt difficult and uſeful problems, which 
were ſcarcely to be reſolved without the differential or the ike 
Calculus; what he meant by the words or the lite was impoſſible 
for his countrymen the Germans to underſtand without an inter- 
preter; he ought therefore to have done Mr. Neuron juſtice in 
plain intelligi uage, and told the Germans whole was the 
Methodus ſimilis, of what extent and antiquity it was, ac 
cording to the notices he had received from England, and to have 
acknowledged, that his own method was not ſo ancient; this 
would have prevented diſputes, and nothing leſs than this could 
fully deſerve the name of candour and juſtice ; but afterwards in 
his anſwer to M. Fazio to tell the Germans, that in 1684, when 
he firſt publiſhed the elements of his Calculus, he knew nothing 
of a Methodus ſimilis, nothing of any other method than that 
for drawing of. tangents, was very odd and wants an nation. 
N. alſo ys 9 7 M. 2 rags gs gee 11 25 in _ 
wer to Dr. Wallis M. Fatio, who that 
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Mr. Newton was the oldeſt inventor of that method by 


years, he did not put in his claim of being the oldeſt inventor 
thereof, but ſaid till the old mathematicians were dead, and 
then complained of the new mathematicians as novices, attacked 
Mr. Netvfon himſelf, and declined to contend with any body elſe, 
notwithſtanding that Mr. Newton in bis letter of October 24. 1656. 
had told him, that for the Take of quiet, he had five . before 
that time Jaid aſide his defign of publiſhing what he had then 
written on this ſubject; and ever ſince he induſtriouſly ayoide 
all diſputes about philoſophical and mathematical ſubjects, and 
all corref ce by letters about theſe matters, as tending to 
diſputes; and for the fame reaſon forbore to complain of M. Leib. 
#itz, till it was ſhewn him, that he ſtood accuſed of plagiary 
in the Als Erudit. and what Mr. K2il} had publiſhed was only 
to clear Mr. Newton from the guilt of that crime. 

It has been ſaid, that the Royal Society gave judgment 3 
M. Leibnirz without hearing both parties; but this is a miſtake; 
they paſſed no judgment, they only appointed a Commitree to 
ſearch out and examine ſuch. old letters and papers as were ſtill 
extant about thoſe matters, and to report their opinion, how the 
matter ſtood according to thoſe letters and papers: The Cun- 
mite was numerous, and ſkilful, and compoſed of Gentlemen 
of ſeveral nations, and the Sociery were ſatisſied in their fidelity 
in .cxamining the hands and other circumſtances, and in print- 
ing What they ſound in the old letters and papers o — 


without adding, omitting, or altering any thing in favour 


Either party ; and the letters and papers are ſtill preſerved, that 
they may be conſulted and compared with the Commercium epi. 
olicur, whenever deſired. | 

_ The philoſophy Mr. New/on has purſued in his Principia 
and optics is experimental; and it is not the buſineſs of experi- 
mental philoſophy to teach the cauſes of things any further than 
can be proved by experiments ; we ate not to fill this phi- 
lolophy with opinions which cannot be proved by Phenomens ; 
in this philoſop y hypotheſes have no place, unlets as conjectures 
or queſtions propoſed to be examine n this 
reaſon Mr. Newton in his optics diſtinguiſhed thoſe _ which 
were made certain by experiments from thoſe things which re- 
mained unce rta in, and which he, therefore, propoſed in the end 


of his optics in the form of 5 ot for this reaſon, in the pre- 


face to his Principia, when he had mentioned the motions of 


the planets, comets, moon and ſea, as deduced in this book from 


gravity, be added, © I wiſh the other Phenomens of nature 1 7 
£ 275 | 4. y 
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hy the ſame way of ing be deduced from mechanical 
6 Ee for, Hen, things bs 55657 ws DR 11 all 
, ings may upon certain torces, by Which the par- 
* ticles of bodies are, b — ſtill unknown to us, either — 5 
* tually impelled towards each other, and cohere together accord- 
© ing to certain regular configurations, or mutually recede from 
«each other; and for want of knowing theſe forces philoſophers 
have hitherto attempted to no purpoſe to explain nature. 

And in the end of this book in the ſecond edition, he ſaid 


that ſor want of a ſufficient number of experiments, he forbore 


to deſcribe the laws of the actions of the ſpirit, or agent by 
which this attra&tion is rmed ; and for the ſame reaſon he is 


ſilent about the cauſe. of gravity, there occurring neither experi- 
; $248 nor e of certainly diſclbfing the cauſe 
thereof 1 . * 8 declared in 7 Ag rg sf 
near t inning thereof, to the follow! fe ; I do not 
* now en _= into the phyfical cauſes and Eris of forces ;* and 
a little after; * 1 EO" Tz aud promi ſcuouſly uſe for each 
* other the words attraction, pals or any kind of pro 
towards the center, by conſidering theſe forces not phyſically 
* but mathematically ; whence 1 would caution the reader not to 
think, that by theſe words I define the ſpecies or manner of the 
action, or the phyfical cauſe or reaſon ;- or that I truly and 
* phyſically aſcribe forces to centers, which are only mathema- 
* tical points, if 1 ſhould happen to ſay, that either the centers 
4 or that there are central forces? And at the end of his 
optics ; * here I do not enquire, by what efficient cauſe theſe qua- 
* lities, vis. gravity, the 5 and electrical forces ate pro- 
* duced ; What I call attraction may poſſibly be produced by 
* impulſe, or in ſome other manner unknown to us 5 by attrac- 
* tion I would here, be underſtood to mean only in general a cer- 
* tain kind of force whereby bodies mutually tend towards each 
* other, whatever cauſe that quality may be aſcribed to; for, we 
* muſt firſt neceſſarily know by Phenomena of nature, what bo- 
dies mutually attract each other, and what are the laws and 
* properties of that attraction, before we can properly enquizeb 

* what efficient cauſe that attraftion is produced: And a httle 
after, he mentions the ſame attractions as forces, which by the 
Phenomena appear to have a being in nature, tho” theif cavies be 
not yet known; and he diſtinguiſhes them from occult qualities; 
which are tuppoted to flow from the ſpecific forms of things: And 
in the KHolium at the end of his Principia, after mentioning the 
properties of gravity, he adds ; * but the realon of theſe proper. 

| * 


3 


— 


© Eauſes of gravity, and other 


ble than an hypotheſis, and, 
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* ties of gravity I could not deduce from the Phenomena, and 

ce BY 8 — — 9 — 
henomena is to an ; 

* either metaphyſical or phyfical, or of occult qualities, or me- 

© Chanical, have no place in al pb by. It is fuf- 


I ficient that gravity really exiſts, and acts according to the laws 


© I have explained, and that it ſolves all the motions of the celeſ- 
tial bodies and of our ſea.” And after all this, it is — that 
Mr. Mewron ſhould be «re Bo om for not explaining the 

ions by hypotheſes, as if it 
were a crime to content himſelf with certainties, and let uncer- 
tainties alone; and yet the editors of the Acta Erudit. for 
March 1714. p. 141, 142. have told the world, that Mr. Neu- 
ton denies, that the cauſe of gravity is mechanical; and that if 
the ſpitit or agent, by which electrical attract ion is d, 
be not the ther or ſubtile matter of Des Cartes, it is leſs valua- 
ps may be the bylarchic'princi- 
ple of Dr. Henry More : And M. Leibnitz, in hie 7 heodicee, and 
in his letters to Hartſoeker and elſewhere, has accuſed Mr. Newroy 
of making gravity a natural or eflential property of bodies, 
and even an occult quality, and at * a miracle; and by this 
cavilling they would perſuade the Germans, that Mr. Newton 
wants Judgment, and was uncapable of inventing the inſiniteſi- 
mal method. 

It muſt be allowed, that theſe two gentlemen, Mr. Newyon 
and M. Leibnitæ, differ very moch in philoſophy ; the former 
proceeds upon the evidence, ar from experiments and Phg- 
nomena, and ſtops where ſuch evidence is wanting ; the other is 
taken up with hypotheſes, and them, not to be exa- 
mined by experiments, but to be believed without examination: 
The one for want of experiments to decide the queſtion, does not 
affirm, whether the cauſe of gravity be mechanical or not; the 
other pronounces, that it 1s a perpetual miracle, if it be not me- 
chanical: The one, by way of enquiry, attributes it to the 

of the creator, that the minuteſt particles of matter are 

Fad; the other attributes the hardneſs of matter to conſpiring 

motions, and calls it a perpetual miracle, if the cauſe of this 

hardneſs be other than mechanical : The one doth not _— 
I; t 

(ac 


to affirm, that animal motion in man is purely mechanica 
other teaches, that it is purely mechanical, the ſoul or mi 
cording to the hypotheſis of an Harmonia * N or pre - 


eſtabliſhed harmony) never acting upon the body ſo as to alter or 
influence its mot ions: The one teaches, that God (in ny oy 
ive, 
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move and have ourbeing me — but mt as «ſoul 
rp world; the other that he is not the ſoul of the world; but 
an Intelligentia ſupramundana, an intelli above the bounds 
of the world; whence it ſhould ſeem to follow, that he can do 

ing within the bounds of the world, unleſs by an incredible 
miracle: The one teaches, that — -y are to argue from - 
Phenomena and to their cauſes, and thence to the 
cauſes of thoſe ca and ſo on, till we come to the firſt cauſe 
the other, that all the actions of the firſt cauſe are miracles, and 
all the laws impreſſed on nature by the will of God, pe 
miracles and occult qualities; and therefore not to be ered 
in e 
if Qeriy from the power of God, or the ation of a cauſe not 
yet known to us, be called miracles and occult qualities, that is 
8223 and abſurdities? Muſt all the arguments for a 
God, taken — — of _— be by new 
hard names? And muſt experimental phi y be rejected as 
ſuperſtitious and abſurd, — — ing more than can 
be proven PER and that we cannot yet prove by ex- 
periments, all the Phenomena in nature can be ſolved by 
mere mechanical cauſes? Certainly theſe things deſerve to be 
better conſidered. | | | "2 
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A new Star in the Neck of the Swan; by AM. Gottfried 
Kirch. Phil, Tranſ. N“ 343. p. 226.  Tranflared from 
the Latin. | | 

HO” various changes happen among the fixed ſtars, as to 
their 5 magnitude, yet none was more ſurpriſing 
c 


than that which Fabricius obſerved in the whale's neck in r 596; 
tho' at firſt it was taken for a new ſtar, that had never exiſted 
before, and after diſappearing was to return no more; yet now it 
has been ſafficiently confirmed by experience, that it ſtill exiſts, 
and that it doubtleſs exiſted from the beginning of the world in 
that very place, where it now js: What is ſurpriſing in this ſtat 
is, that it appears every year of a different magnitude, and com- 
monly at certain times it cannot be diſtinctiy teen by the naked 
eye; for which reaſon Hevelius called it Hella mira, ot the 
wonderful ſtar. | | 

M. Kirch likewiſe obſerved another ſtar like this in the ſwan's 
neck, but much ſmaller, and ſeen every year for a ſhorter ſpace 
of time; whence it is not ſurpriſing, that it was ſo long unknown; 
nay, it was lucky, that it appeared at that time, and that it was 
ſeen in its greateſt — when Bayer was obſerving 2 


Near 


» 
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delineating the ſtars in the ſwan, having repreſented it by , and 
SG the fixed ftars che d men that 
conſtantly appear; and at the ſame time he likewiſe found the 
above - mentioned ftar in the whale's neck, to be of the fourth 
magnitude, and repreſented it by e, taking it for a fixed ſtar that 
| appears. . 2 2 * 
The flar next the head of the ſwan, obſerved in 1670, and 
$671, by Hevelius, gave M. Kirch the ty of finding 
the mutable appearance of the ſtar & in the ſwan's neck; for, 


2 when he was in hopes, that the fame ſtar would appear frequent- 
I in the ſame manner as that other in the-whale's neck, which 


"compare ics magnituie, when jt ſhould decreaſe, as repreſented 


after its firlt dilappearing had appeared again relently after to 
Hevelius, heſougnt for it on the Eat and Sah July, 1686. O. 8. 
both clear nights, but did not find it; but rather found, that that 
ſtar of the fifth magnitude in the ſwan's neck, repreſented by 
Bayer by x was wanting; yet on the ninth of October, O. S. he 
Jaw it very plainly with his naked eye; and becauſe he was apt 
to think, that it would again Jig to the naked eye; 
be delineated ſome little ſtars it, by means of a tuo 
ſoot teleſcope, that by ing theſe with it, he might 


Ig. 1. Plate V. He likewiſe found, that that ſtar had 
gradually decreaſed, till be cogld not ſee it thro' an eight foot 
tele tho he could ſtill obſerve that other ſtar in the whale's 
neck thro” a four foot teleſcopes From that time he looked for 

«that ſtar for ſeveral nights together, but to no purpole ; but at 
length he found it again on the fixth of af 1687. O. 8: with 
an eight foot teleſcope, but exceeding ſmall ; and from that time 
he tound it daily increaſe more and more ; and it happened, that 
on the 23d of Oftober, O. S. it appeared again for the firſt time 
to the naked eye, tho? ſtill exceeding ſinalſ On the ſecond of 
November O. S. it was very viſible, and even after the 26th of 
November O. S. tho' this laſt day it was decreaſing again; at- 
terwards it could not be ſeen but thro' a teleſcope, and at length 
it Lecame ſo ſmall, that he could not obſerve it with an eight 
foot teleſcope; and thus M. Kirch found at this time, that from 
one diſappearing to another, there was about a year, a month and a 
week ; the following obſervations did likewiſe ſhew, that this ſtat 
obſerved a pretty regular period in its a ing, tho' not of an 
equal magnitude at any, particular time thereof; nay it ſometimes 
happened, that it was quite inviſible to the naked eye, tho' it 
could de ſeen thro” a teleſcope, and had come to its greateſt mag- 
nitude ; as in the laiter end of 1688, and beginning a 


* 
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che in 1690 this ſtar became more vifible, and conſide- 
rably larger than the neighbouring ſtar, which Bayer has = 
without the ſwan's neck near X, and nted by no letter; 
but M. Kirch by 3; and after the latter ofien obſcived the 
appearing and dia ing of this ſtar, he found it to be very 

ular, and to its revolution in 404 days and a hal. 

is new ſtar of M. Kirch's" was obſerved at London about 

the 15th of July, 1115. O. S. when it appeared much brighter 
than the neighbouring ſtar J, and almoſt equal in magnitude to 
the middle ſtar (called » by Bayer) in the ſwan's neck; but in 
a month's time it could not be obſerved by the naked eye, and at 
length not thro' a teleſcope: According to the period, in which 
it is ſaid to revolve, it ſhould appear brighteſt in Auguſt, 1713. 
Fig. 2. repreſents the ſwan's neck, with the fixed © ſtars 
next this new one, with two other new ſtars that within the 
century were obſerved to emerge near it, of which chat preceed- 
ing the ſwan's breaſt continues ſtill viſible, of the fifth magnitude, 
but that below the ſwan's head, that had only been ſeen for two- - 
years, hitherto diſappears, wn" 7 1 4.08 
Fig, 1, repreſents the teleſcopic ſtars next the new one. 


Obſervations on the total Eclipſe of the Sun, April 22. 1145. 
a; London; by Dr, Halley. Phil. Tranſ. N“ 343. p. 245. 
H O' it be certain from the principles of aſtronomy, that 

there neceſſatily happens a central eclipſe of the ſun in ſome 

part or other of the terraqueous globe, about 28 times in each 
period of 18 years; and that of theſe no leis than eight paſs over 


the parallel of London, three of which eight are total with continu - 


ance ; yet from the great variety of the.clements whereof the Calew- 
tus of eclipſes conſiſta, it has ſo happened, that ſince the zoth of 
March A. C. 1140, the Dr. could not find, that there was ſuch 
a thing as a total eclipſe of the ſun ſeen at London, tho“ in the 
mean time the ſhadow of the moon had ofien paſſed over other 
parts of Great Britain. ; 
The Dr. having found, by comparing what had been formerly 
oblcry'd of ſolar eclipſes, that the whole ſhadow would fall upon 
Eigland, thought it a very p opportunity to get the dimen- 
* of the ſhadow aſcertained by obſervation; and accordingly 
: caus'd a ſmall map of England, deſcribing the track and 
bounds thereof, to be diſpers'd all over the kingdom, with a te- 
queſt to the curious to obſerve what they could about it, but ; 
eſpecially to note the time of continuance of total darkneſs, as 
$4quirins no other inſtrument than a pendulum- clock, an. as 
F ng 
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being determinable with the utmoſf exafineſs, by reaſon of the 


momentaneous occulation and emerſion of the luminous edge of 


the ſun, whoſe leaſt part makes day: Nor did this advertiſe 
ment fail of the defir'd eſſict, for, the heavens having oſt ab ge- 
nerally favourable, there were recciv'd from ſo many p — * 
— chat they fully anſwer d all expectations, and are 
ient to eſtabliſh ſeveral "of the elements of the Calcutus of 
—_ ſas for the future we may more ſecurely rely on 
— ictions it muſt be granted, chat in this, aſtronomy 
no credit, 
The day of the eclipſe a pproaching, the, Dr. receiv'd the 
„ Royal Kelle en provide for the obſervat ion to be 
made at their houſe in Crans · Court; and accordingly: he procur'd 
a quadrant of near 30 inches radius, exceedingly wel fix'd with 
teleſcopic fights, and mov'd with ſcrews, ſo as to follow the ſun 
with nicety ; ag br good pendulum clock. well ad; 
F and feveral teleſcopes wherewith to as- 
commodate the greater number of obſervers. 
In order to examine both clock and quadrant, the Dr. on the 
—— obſerr'd the diſtance of the upper limb of the ſun 
from the ze 6, 16% and the next day 35". 58“ by which it 
d, that Fat ey Sin the zenith taken by this qua- 
ought to be increas'd by about a minute ; and that allow- 
ance being made, by ſeveral taken before and after 
noon on the ſaid 141 da the clock was found to anſwer the ap- 
parent time or hour of the fun with ſufficient exattneſs, as not 


| in bw 16#, too faſt,” The next day April 22. juſt before 
eclipſe began, he took- three diſtances of the Hal from the 
zenith, vis. at ) 4: Pick „ the correct diſtance of the ſun's 


center 2 vertice was 62 17 40%, At 5 457 48) it was 6134 400 
and again at 7 48, 3% it was 61% & 40%, which, with the 
given declination of the ſun and latitude of the place, ſhew the 
true times reſpectively to have been 5* 42 29%, 7 2 35%, and 
A 39%. All concurring, that the cloc y 14/ 2 
had ſcarce gain'd any thing ſenũble in a og 5 Thee | 
72 _ might be entirely depended upon during the continuance 
the eclipſe, 

Havi ac that the eclipſe would at 8* 5 the 
Dr. d ſoon after 8. with a very good te wt 9 6 
foot, without firring his eye from that part of the ſun at which 
the eclipſe was to 22 and at 8 6 20 by the clock, he began 
to perceive a finall depreſſion made in the ſun's weſtern limb, 


which immediately became more conſpicuous, ſo that the D.. 
con- 
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AS 


Dr. 
on- 
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the juſt beginning not to. have. been above. fave ferends 
„that is, bs je 8” 5,007 comet time From this - 
time the echpſc- ad and by nine o'clock was. about - 16 
digits, when the face and colour of the aky began to change from 
a perfect ſerene ar ure blue, to a more d livid colour, having 
mm eye of pur ple inte tri d, and grew darker and darker till the 
total imerſiom of the fun, which happened at 9 g' 177 by the 
clock; or 9 Ad 4b yp moment . with 
nicery, the ſun 's ing extinguiſh d at once; et 
at of the emerſiom was more ſo; for, the ſun came out wy 
ioftant with a ſurpri ſing luſtre, and in a moment ve ſtor d the day 
vis. at gf r2” 269 true time; after he had been total obſeur'd 
for 3 2% of time; and as near 28 the Dr. could "eſti e 
points on the mbon's limb, where the laſt particle of the ſun 
vaniſh'd; it was about the middle of the ſouih eaſt 1 of hes 
lim b. or about 35 degrees from ber nadir to the left hand; 
the ſirſt enterfion was about 10 degrees below the hor | 
line thro' the moon's center on the well fide z and at 14: minutes 
— i (gas of W 
n icular, conſequent} s the centers 
gait ir ard po ual altitude. | Yr. wo 
I was orfiverfally remark'd, that when the laſt part; of the fun 
remained on his eaſt fide, he grew very faint, and was-cafilyſup+ 
portable by the naked eye, even tho the tele (cope, for above. a 
minute of time before the total darkneſs; whereas, on the contrary, 
the eye could ndt- endure the ſplendor of the emerging Beans 
in the teleſcope from the firſt moment; to this, perhaps, two 
cauſes contributed, the one, that the pupil of the eye lid inecel- 
ſarily dilate itſelſ during the darkiets, which before had been 
mech contracted by looking on the ſung the other, chat che 
eaſtern parts of the moon, having been heated uſith 4 day newt as 
lobg 2s 30 of ours, cuuld not fail of having that part of iu atmoſ- 
pbere replete with-vapours, rais d by the continu'd action f 
the ſan, and conſequently, it was more denſe near the mon = 
ſurface, and more capable of obſtructing the luſtre of the ſun's 
beams ; whereas, at the ſame time the weſtern edge of the moon 
bad ſuffer'd as long = night, during which there might fall in 
dews all the vapoum that were raw'd the n ang day's 
and for that reaſon, that part of its atmoſphere m * 
much more pure and tran but from whatever cable it 
proceeded; the thing irlelf was very manifeſt, add vbiery'd by - 
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About two minutes before the total immerſion, the ini 

part of the ſun was reduced to a very fine horn, whoſe extremi- 

ties Gerned to loſe their acuteneſs, and to become round like 

fare; and for the ſpace of about a quarter of « minute, a ſmall 
of the ſouthern horn of the cclipſe ſeemed to be cut off from 

the reſt by a interval, and appeared like an oblong: 

_ rounded ar both ends in the form repreſented by Plate V. Pig. 3. 

which appearance could proceed from no other cauſe but the ine. 


qualities of the moon's ſurface, there being ſome 
22 the moon's ſouthern pole, the interpoſition 
which; part of that exceedingly fine filament of light was 
tepted a few ſeronde before the ſun was entirely hid, 
was diſcover'd round the moon a luminous ring about a 
perhaps, a tenth part of the moon's diameter in dth ;'1 
df a pale whiteneſs, or rather pearl colour, 
lirtle tinged with the colours of the His, 
. moon, he concluded it to be the moon's atmoſphere ; 
the great height thereof far exceeding that of our 
' phere, and the obſeryations of ſome, who found 
the ring to increaſe on the weſt fide of the moon, 
approach'd, together with the contrary ſentiments 
Dr. leſs politive, eſpecially, in a matter, where, he 
he did not give all che attention requifite 5 whatever it 
ring d much brighter and whiter near the 
at a diſtance-from it; and its outer circum 
nated rl t 
of, and in 2 


1778171 
a 


- 
= 


During the Dr. hi 
teleſcope conſtantly fix'd on the moon, in * to a wks 
might occur in this ncommon . and 2 
there were conſtant flaſhes or coru ations of light, which 
for a moment to dart out from behind the moon, now here, now 
there on all des, but eſpecially on the weſtern fide a little beforr 
the erherfion ; and about two or three ſeconds before it, on the 
Tame weſtern fide where the ſun was juſt coming out, a long and very 
nao freak of a dusky, but firong red light ſeemed to colow 
the dark edge ofthe moon, tho” nothing like it had been fern 
immediately after the immerſion 5 but” this inſtantly vaniſh'd 
© upon the firſt appearance of the ſun, as did alſo the aforeſaid 
luminous ring, 
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32 3 the and beg * touch's che 

- moon. | 

16 — entirely hid. 

os the firſt of the two lefier 1 
58 the ſecond of chem was 

ah e. 

26 the emerfion of the ſirſt 

RA 
04 the end ofthe cep. | 


Af be Srterminel the time of che coral darkneſs e, or 
10 leſs chen by Dr, 8 account. 
very favonrable, and there 
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The beavens were all the while 
was little or no wind, and not ſo much as one cloud interrupt 
the view from the beginning to the end; but no 1ooner was the 
eclipſc over, chan «gr: body of cloud hd the ſan for ſeveral 
hours after: Theſe obſervations, having been made with . 
ſible care, ate not, it 1s E far — the truth. 

he accounts from ot places are as follows ; Mr, Pound 
being furniſh'd with — — inſtruments, and well skill'd 
in the matter of obſervstion, and having rectiſied his clock by 
fevers] alticudes of the ſun, taken both before and after, gave the 
* 2 * ETON obſery'd ar Was 

10 | 


4 s 5 it 

6 37 the ecli firſt pergeiv'd. 

9 28 7 heh eg Ps e 
12 48 the:emerfion. | 9s. 4 A Ar 
20 32 the juſt end of the eclipſ 2 
3 20 the continuance of tora darknels, 


- Phe" neat = of this chlerrntiva with-. Dr Dr. Holley 
(the difference only what is due to the difference of the me- 
ridiam) makes the Dr. leſs ſolicitous for what was obſerv'd at the 


- , 


a pag Obſervatory et Greenwich, from hence we can only 


thas the dureriory of the ure! darkneſs wen , 117, | 
Mr. Derbam, aſſiſtod by Mr. ene, Wc, made the- fol- 
E obſervations at an ex, vir. 1 
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55 ST, | m 00-215 £51, SO8W. $5 34 
A - ripen 3 410 t 26h hor ode gd AIG 2 yd 
At; 8 „ J che 60 e n 
| 8 33 46 che moon tonch'd the: larger ſpat, © 
5 $ 34 26 the touch'd the middle ſpor t. 
8 37 41 ſhe touch'd the third ſpccg. 
9 10 38 the total darkness on a ſudden, 
| i424 — 2 N 8 
9 14 86s the emerſion or end of total darkaeſß. 
3 8 continuance of total darkneſs. 0 
9 42 41 the third and laſt ſpot diſcover d. 
10 21 - 45 the cope 


end 
foot and à half. 


i. 4 


inving of the eclipſe, he found the 
to be more northerly than the ſun's 

parts, whereof the ſyn's diameter was #649, 
followed his weſtern limb o 434 of time; by which 


jon of 2 Je 6 PA a 0 4 1 
il, by reaſon of clouds, ſaw nothing d iſtintly 
end, which he obſerved at 10d 15 T0. Ad 
| i Id only eſtimate it by the ſuddeu 
of the light of the ſky, and reckoned its continuance but 
. too little, the center of the ſhadow 
paſt very near Oxford. Mr. Cotes, only 
8 the occulcations of the three ſpots; vi. of 
reateſt at 8* 34 114, of the ſecond at 8½ 3% %% 
and of the laſt at 8* 36 5454 Ho alſo obſerved the end of” te 
darkneſs at g® 14 37”, and the exact end of the eclipſe at t 
21 57", | N. Pi! 7% 
There were ſeveral accounts ſent from ſome places, which lay 
near the track of the center of the ſhadow, and which might 
have been very proper to determine the greateſt continuance of 
the darkneſs, a8 — Plymouth, Exeter, Weymouth, Dauem 
Northampton and Lynn Regis; and all agreed, that the wh 
lun was obſcured as thols places full four minutes, and at ſome of 
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them rather more; but theſe obſervers gave no account how they 
meaſured this time, and therefore it may well be'fuppoſed, they 
took it in a round number, and perhaps, from pocket minute- 
watches: What the Dr, thinks may beſt be reſjed on for this 
. ate two correſponding oblervations made, the om at 

arton near Kettering in Nortbampronſhire, whete by the obſer- 
Yation of Mr, Bridges with a goud pendulum-clock and all. des 


Care, 


lerved with. the attention the dignity of the p 
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have paſſed over Exeter, the Devizes, Ii p. ary ery 
ight, 
about 
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Huntington, leaving Oxford and Bedford on the r 
22 and to have quitted the coaſt of 
As tothe limits of the ſhadow, both on the notrh 
Gde, they,were got with all the exactneſo the thing is 
and as this wes the firſt eclipſe of this kind, that 


eh 


ires, it is to be hoped, that thoſe which 
foru in traverſe Europe, may uot be ſo 

itherto As te the ſouthern limit, where the 
eclipſe on the ſouth fide of the ſun, an account 


was received of an obſervation made at Norron-cours about 10 
miles on this fade Canterbury by Dr. Harris, aſſiſted by that ac- 
curate obſerver Mr. Stephen Gray, by which we learn, that the 
echple began there at 8" 8' 3% and ended at 100 24 4%½, and 
that the total darkneſs continued but about a minute, or rather 
lc, the middle thereof being at 9 13' 5243 Gay this dare 
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it will follow, that Norton-cours was but about three or four 
miles within the ſhadow ; and that it was really © is confirmed 
by the relation of the inbabirants of Boon,” abour midway be- 
mern Norron-courr, and Canterbury; who affured' Mr. Gray,” as 
he was returning home that ſame day, that ———_— was not 
but, as one of them expreſſed it, before rhe ſan had 
Joſt his light om the eaſt · ide, he recovered it on the welt ; 
was a ſmall light lefr on the lower part of the ſang 
ike a ftar: And from Cranbrook in Nm Mr. Ten- 
account, that he ' obſerved there the fun to be ein- 
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graphical miles 

where the | on the line of the 
limit, bei - London, in the 
Lat. of 5 ne 
How 1 Suſſex there were not ſuch authentic 'ac- 


4, 


at Wadhnrſt'beyond Tunbridge , as 
time at ä — it was not a at Drighs- 
h place being ſituated on an eminence that has's dW. 
all the country to the northward was ſeen in 
had there {ome benefit of a ſmall remain 


obſervations we may conclude, that this limit came 
of England, a br the — mart 
and ' Brighthelmſion in Suſſex, and” pathing an 
Bollon, 2 Canter ris acid bin the right hand; and 
ted the coaſt of not far from Hern towards the ancient 
lbium, now called Reculver; fo that it ſeems” farc one 
ind part of Kent, and not ſo much of Suſſex, out of all che 
ſouth coaſt of Great Britain, eſcaped being involved* in this 


The northern limit, having paſſed over a much greater j 
had a greater number of —— and not leſy — 
ned than the other: By Mr. Profſer's account, that the eclipſe 
was at Haverfordweſt ſor a minute and a half, u henct it 
follows, that Haverford was but about fix miles within the limit, 
and therefore, that it entered on Pembroteſbire about the middle 
of St. Bride's Bay, leaving St. David's and Cardigan on the 


: 


FS 


FT 


73 
44 


5 


; 


leſt, and traverſing thoſe 2 counties and Monrgomeryſpirs; it enter- 


ed on & re, leaving the town of Shrewshuy in the 
— — obſerved. there by Dr. Hallings; . it ap- 
pears that Shr&z05bury was about 8 miles within the limit; _— 
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ie proceeded: by. the caſt-fide of Cheſbire, leaving Whitchurch 
2 very little. without, and | 

went over the Peak of Derbyſorr 
the groat nom horn toad between Ponrefr att a 
what neater the former than the latter; for, by 
Mr. belton at Durri 


as may be concluded from Norwoad's treaſure of a 
at 9 1 was reduced almoſt to à point, planet 
Mars both in colour and fize ; but whilſt he watched for the 
bigger, and the darkneſi dimy 
niſhed, whence he argued the limit to have been but very li 
more ſotitherly'; and afterwards he was inſormed, that it was 
juſt total i Barnsdake, three miles ſouth from thence, and that 
it was ſo at 2 about the ſame d iſtunce flom Ourriag 
ron. Mr. Daubuz had 4 certain accbuðnt from that place, that 
the luminous ting round the moon” was ſcen there, which was 
no where vißble but while the eclipſe was total: Prom theſe 
Data we may ſaſely determine the remainder of this track, aud 
that the edge of the ſhadow, having paſt over the reſt of York: 
Hire, went off to fex'about Flamborough head: 80 that of the 
4 counties into which is ſubdivided; only the; 
more northerly had not the ſun entirely hid from them; and 6 
others ape but in part, via. Shropſhire, Cheſpire and York- 
ſhire, and the — - — — . 1g the north, and Ren: 
Suſſex ont 4 the re the kingdom ſaffering 
more of lets an interval of total darkneſs, 
The Dr. cunſidering not this eclipſe as univerſal, but only as it 
related ro Brand, thinks it ſuſficient to obſerve, that the ſha 
dow came ont of the Atlantic ocean, paſſing over the Azores 
and that the fouthern limit thereof reach'd the ifle of L — nd 
the north-weſt coaſts of Brittany between Breſt Morlaix, 
and dividing the iſlands of Guernſey and erſey, juſt touch'd up- 


on the 9 of Nor mandy, call'd Cape la 5 and that 
aſter it had quitted Zng/and and traverſed the Gorman ocean, it 
Fell on Jan on the de; and on the north, and 
thence proceeded to the eaſtward over Sweden, Finland, &. 
It now remains to conſider the figure, poſition, direction, ve- 
— and magnitude of the ſhadow as it paſſed over England 
And firſt as to'the figure, it is obvious, that the ſhadow of the 
moon being a cone; and the earth's ſurface ſufficiently ſpherical, 
the apparent ſhadow on the earth will be the common interſection 
of a cone ani ſphere, which is a figure, hitherto little * 
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3 Sort err. 161 
— in plano is not to he exa 5 
0 1 in the (perl "4% ſurface ; How tg N 
points of this gury caſes _ is taught by P. Cour fer, 1 x5 
155 2 Latia back printed at 20057 1 in Furgundy, and 


ſhed at ke; 12 1663 5 5 has any other author hand] 
lame ſubject? after him, tha both capable and worthy of 2 | 
ther e what be there delivers, prop. 1 1, 14. 
13 it wall y .underitood, that the canvexity 5 
t 8, lngfacy 48.99 pr pie 2 . 
71 produce. hut Fear * t = ut 
2% i IE OS by: n and the {el ion for a 
true Apollgnian e whoſ tranſyerſe axis, by realon of the 
of the cone, will be to its ODE, nearly 
3s radius to-the the fan's altitude at Its 4 1 Pein 3f 
he be conliderably, e but when he is near the horizon, - 
will be negeflary to have re to the true figure, by Lain of 
the great 1 45 Which the tranſverſe axis mY and 


2 1 . hen the ſhadow id n BPR, ar leaving the 


As Ge of the axis of the ſhadow, it is., mani 
1 m muſt EIN 2. 1 Toms tink 928 of 


1 — if will be only Rea to obtain the Gare 
altzrude [ the ſan at tbe place where the center of the ſhadow is 
at any time found to.determine the fituation of the axis and dpe- 
cies o the ęllipiis re pies 1 the middle of the eclipſe at 
London having been d at gh. 10,46 by the given lati- 
tude and decligation ve his azimuth wy ahogs 5 . 00, and al- 
1 90-2. 3 ae ee a the center.of the 

dow; . anlcele ax of the ll ellipns was to its 
conjugato 7 ove] y lee to the line. of 40% or ag 1000 to 
643 Pproximè, and ma le of . 59", or a very little more, 
, e time thro* the center of the 


Next as to che digetion and velocity of the motion, with 
which the center. of the ſhadow over . it is to be 
obſerved, that the ſhadou- paſſẽs in à very compaund curve, 
which in che former is not i plano, and only delcribable, on the 
furface of the i{phere 3 nor is its motion equable, but com- 
pounded of a great many elements, /praducing a conkderable va- 
rity; but for 5 ſmall 2 part of the curve as went over England, 
it ma 10 be reckoned a wi line, with more exactneſs. than we 
uſually 6nd in moſt * our ee W and the like 
6 4 VI. N'“; may 
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may be {aid as to the velocity, which, tho in the preſent inftance 
r for Id ſhort a time, be ſap. 
| to have been the ſame without ſenſible error. 

By a careful calculation the Dr. determined the velocity of the 
motion, at the time of the middle of the 542 at London, to 
=_ by 29 geographical miles in a _ time 2 

, and that its way made an angle of 32 45' with the meri- 
ö EN. ſaid way 
made an angle with the axis of the ellipſis of 6815; and the 
13 of total ad been 3 57”, as was 

above, it will follow, that that diameter of the e1lipti 

figure, according to which the ſhadow paſſed, was no leſs 
x14, geographical * _ _ . — 
conics, it is to that ſuppoſing ſigure 
Taerar Clip, whole 20s we che ll oe ine of 

degrees, ter axis wou 171 geographical mi | 
the e and the neareſt difiunce bevweeti the limits, ſup- 
poſed parallel, would be 164 ſuch miles; and this length of t 
. the ſhadow, derived purely from the continuance of thy 
total darkneſs, is fully — by che obſerved diſtance of the 
parallel limits, the one * Badſaworth in Yorkſhire, the 
other by Cranbrook in ; for, by the two lat. 33 37 and'51*& 
with the difference of long, 7 and 4o” of time, or 1* 55", the di- 
tance of theſe two places 18 given, vis, 166+ eee 
r 25 from the north weſtwards 
wherefore, this arch makes an with the track of the ſhad 
of 5)“ and 4, and hence the neareſt diſtance of the paraHels be- 
comes 163 ſuch miles, which by the other way was found 164: 
If, the ve conclude the axis of the ſhadow, when the ſun 
was — b, to have extended over 2 530 of a great circle, 
we may ſafely determine the difference of the ſun and moon's 
diamaters at this time; for, the difference of the horizontal pr 
rallaxes of the ſun and moon being found to be 5o/ 28”, the dif- 
ference of the parallaxes in altitude at both ends of the axis, will 
be found to be 1 56”, and by ſo much did the diameter of the 
moon, when 40 degrees high, exceed that of the ſun ; hence the 
horizontal diameter of the moon in this anomaly is found 33 27” 
which may ſerve for a rule in all other caſes. 

There was a chill and damp which attended the darkneſs 
of this eclipſe, of which moſt ſpectators were ſenſible; and a ge- 
neral conſternation appeared in all forts of animals, as birds, 
beaſts and fiſhes, upon the extinction of the ſun, and we otir- 


{clyes could not be t without ſome ſenſe of horror, | 
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| vations, as came to his hands. 
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An Account of ſome Barometrical Experiments for fndj 
different Elaſticity of Air, in ſeveral Parts of Switzerland; 
Dr. John James Scheuchzer. Phil. Tranſ. N“ 344. p. 26d, 
ranſlated from the Latin. | | 
HE tube the Dr. made uſe of was 32 inches in length, 


r r . e . - . 


a and two lines in diameter, Paris meaſure ; the firſt column 
„ in the following tables exhibits n left in the tube g 
C the ſecond the height of the mercury above the ſurface of the 


— 


ſtagnant quickſilver; the _ the ſpaces of expanded 221 
- 
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200 dhe fourth the dent of the mertury, bed Evan of the air 


left in the tube. 
At Zurich on the ſixth of an the height of the 
whole barometer at gight o'clock in the morning, was k6 Paris 


„ — 3. but r It was 26 inches 


4 lines and F 
col. II Col. IL Col. 11t. Col. I. 
inch inch. lin. inch. lin. inch, In. 
3179 9 twice 12 6 | twice « 2 
988 4 IP 0 
e 7 |: | 45: 1 1 F; 
9 1 | | 
12 | 11 11 twice | 20 3 twice . 
159 9 twice | 22 6 twice : 
i]. 7 5 24 8 4 1 
5 24 15 17 
9 2 0 twice 121,12 ed 
2413 3 28 II twice | 23 7 
27] «O» J%o' 7 $4 twice] 24 
301.0 4 3r 10 + twice 26 4 


On the 11th of Novdwber, at one o'clock in the 1 * 
clear ſuy on a ridge of mount Liber 2 ps, called 
gen averen, in the juriſdittion n 
of the whole barometer 23 * 10 lines twice 
| Col. HI. 
inch, lin. 


£ 
15 


7 6 
116 4 
428 7 
9 
9 


| 
| 
; 


=O 


[20 
122 | 
23 ov6-11 4 
26 1018 11 
28 10120 10 
30 5122 6 
K e 
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6 lines. 


A. 


29 
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4 
2 [3x | 
On the 12th of Seprember, at nine o'clock in the + 
4 clear sky, on a high 
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ridge of mount Leber, called aui deni 
the height of the whole barometer 'was 2 1 inches 
g 1 91 / *, *. 0 . bo " 42 


, F.3 
. * N * 


, — 
* 
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W 
29 * 10 


once 14th of &ptember, at 13 o'clock-/at noon, within the 
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and 


ion mine at Sarunstum „ from ita mouth, 


the aky clear abroad, the height barometer was 24 inches 
4 lines, and 24 inches 3 lines, 235 g 
Col. Col. 11 f Col. In. Cel. IV. 
inch; | in. lin. in. Iin. in. Iin. 
3188 9173 11 5 7 
6115 9116 1148 7 
9113 518 5110 1r 
$2 FIT; 7 
IF} 9 1122 915 3 
18 7 024 1017 1 
21 4 1127 019 5 
24 3 » 26 1021 4 
5 4% % 0 
30] 3437 6124 I 


Without this mine in the open air, the Dr. obſerved the fame 
height of the mercury in the entire barometer, as alſo in 3 and 
g inches of air leſt in the tube; but it is to be obſerved, that the 
air in the inner parts of the mine, where he made theſe experi- 
ments, was rarified, by a fire that was kindled there the day 
before, and the 2 ad a moderate warmth like a ſtove. 

It was found by ſeveral experiments made before the Royal 
Society of London, that the claſtic forces of compreſſed air are 
directly as the compreſſing weights; and by Dr. Scheuchzer's 
obleryations it is evident, that the ſame ratio holds very nearly 
in rarified air; for, tho' there be found ſome difference, yet it is 
not ſo confiderable, but that it may eafily ariſe from the inequa- 

ity of the diameter of the tube; * theſe experiments may be 
duly perſormed, the capacity of the tube muſt be divided into 
equal parts, by pouring into it an ounce of mercury only at a 
time, inſtead of dividing its length into equal parts. 
An Account of an Experiment made to diſtover the law of the 

Magnetic Aion; by Dr. Brook Taler and Mr. 1 

Hauſkbee, Phil. Tranſ. N“ 344. p. 294 


R. Taylor and Mr. Hauksbee made an experiment with the 
large loadſtone belonging to the Royal Society, in order to 
diſcover the lau of the magnetic attraction, of which there was an 


account 


2 


e ee ee, 
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account in a former Tyanſactian; fince.that time, Mr, Houksbee 
iment of ee 


made another 
ich he gave an account in Phil. Tranſ.'N* $99: 
the numbers of that 


thoſe of os the Dr. found che number ef the ft expe be: 


riment to be a great deal more-regulary wherefore; he 


e \which be gies the following ff 
loadſtone, belooging to the | Society, was _ 


ed ja Leh 16 dara; ai iro tae les 5 
orizon, and in a line, euactly at right angles with t 

—— of the needle, — was made uſe of, which was 
EEE the variations with ; and 


means of a carriage contrived for that purpoſe, the ſtond wis 


in ſuch a manner, that the center, it 
was in the fame line with the poles of the fone, 
le being" tomands the weadle 5: Gpon meaſurin 2 
the center of the 2 — 
tations of the needle . 
6 5d the Glowing cable,” -N 1 1 00 ul 


| Vaciat. Diſt. 1 van. Diſt. Varia. 10 


feet : | feet / Hern. 6 
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An Account of the Cauſe of . the ſaltneſs of the Ocean, my 
the ſeveral Lakes that emit nd Rivers, with à propoſal, by 
means thereof, to diſcover the Age of the Rowe ty * 
Halley. P Trani. N* 344. P- 290. 
1 have been ſeveral attempts made, and m 
offred, to aſcertain from the appearances of nature, what 
may have been the antiquity of this our terreſtrial globe, upon 
which, by the evidence of writ, mankind has dwelt about 
600 years, or according to the Seprivagine upwards of 7000 ; 


but whereas we ate there told, that the formation of man was; 


the laſt aR of the Creator, it is no where revealed in ſcriptus 
how Jong the earth had exiſted before this laſt creation, nor how 
long thoſe five days that preceeded'it ate to be accounted ; fines 


we are elſewhere told, that in reſpect of the Almighty, a thoe: 


the poles continuing always in the ſame 


4 Fd 


repleniſhed with all forts 
an expedicnt for dnermun wg the ag 


eB: medium, as he takes it, entirely new, and 


. 5 
ti A time; 
notiem to the Dr. was an * he 

in the world, p fo called, ate ound to 


8 alle, ar acl EF 
alſo be eſtermed 2 lake; fince by that term the 
ſtand mg waters as perpetnally receive rivets running 1960 them, 
and — nor cvacuation: The of theſe lakes, in 
the known parts of the world, is exceeding all pot rt 
upon enquiry the Dr. cannot determine, are in 
. —— . 1. The. Laſ pia ſea. 2. Ibs 
e mortuum — ng" ies. 3. be lake oo which 
ſtands the city rm Mexico, The lake af Titiaaca in Peru 
which, by a channel of about 30 leagues, — — with a 
fifth and. ſmaller, called the lake of Paris, of which 
have any other exit: 'Of theſe the Caſpian, te is by much 
the largeſt, is reported to be ſomewhat E ſalt than the ocean: 
The Las Apbaltire is ſa exceedin f ſalt, that its _ 
feem fully ſated, or ſcarce capable Wall lying any 
whence in ſammer time its banks are incruſtrat —— — 
ntities of dry ſalt, of ſomewhat a more pungent nature than 


ſea alt; as having a reliſh of Su armoniac, u the Dr. was 
informed by a curious — — place: The 
lake of co, ſpeaking, is two lakes, divided by the 


cauſe ways that lead to the c iy, which is built in iſlands in the 
[gms An nnd ly 2 ſter the mode}, 


„its firſt ſounders borrowed from beavers, 
1d their houſes on dams ee. woke in the rivers after 
manner: Now, that part of the lake, which. is to the port 
Jurgen the town and — We receives a tiver of a confiderable 
| fs, which being ſomewhat higber than the other, doe: 
th a dal Gall dicbarge itſelf into the ſouthern, part, which is 
—2 the lower is found to be ſalt, but to 'w 
degree the Dr. could not hitherto leam, tho che upper be 
og And the lake of Titicaca, being near 80 . 
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ing ſeveral conſiderable freſh-rivers, has 
accounts of Herrera and” Acoſta; id 
vite ſo ſalt as that of the 
into which . 


bot: the waters thus exhaled are Aly. freſh, { that the ls 31 
patticles, that are brought in the -rivets, remain behind, 
whallt the freſh; evaporate : and hence it is evident, that the ſalt, 
in the lakes will be continually augmented, and the water 
ſaler.and: ſalter 4 but in lakes that have an exit, as. the lakerof 

ne/aret, otherways called that of Tiberias, and the. upper 

of - Mexico,. and indeed, in moſt others, the water continu- 

| running of ib ſopplied by new freſh river water, wherein tho. 
faline particles are ſo few. as by no means to be perceived. 
Nou, if this be the true reaſon. of che faltneſs of theſe lakes;, 
it is bot improhable, but that the ocean itſelf. is becoe ax 
from the ſame cauſe; and thereby we are furniſhed with an atgu- 
wert for eſtimatiag the duration of all things, from an .oblervas 
tion of the incfement of (gels in their waters; for, it it be, 
obſerved what quantity of ſalt is at preſiſ conta ined in a certain 
weight of - the water uf the Caſpian ten or inſtance, taken at a 
certain place, in the drieft weather; and. after ſotne centuries of 
years the ſame weight, of water, taken in the ſame; place, and“ 
upfer the, fame circumſtances,, be found to contain a ſenſibly 
greater Wr falt chan at the time of .che firſt experiment, - 
we nay, by ede ryle, of proportion, make, an citimarc of, b. 
Wor time wherein the water would acquire ita preſent degree.of 
up els:. And t ym ends the more conc luſive, if by; 
a Tike experiment a fimilar increaſe in the daltnels of the ocean 
ſhould be obſerved ; for the ocean, ,as 2 receives 
lanumerable rivers, all which 25 the ir, ſaline particles thege:, 
in, and are again ſopplicd, as the. Dr. has ſheun elſewhere, by 
the yapours gf the ocean, which riſe therefrom in atoms of, pare 
ter, Without the leaſt admixture, of, Jalt a but rivers, in thei 
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to be 12 in theſc 

. of time if upon 

repeati equal n 
Mall 41 Kaen is farther inareaſed with - 

— ” : But fince this argu 


be of no uſe to ourſelves, 1t requiring very 
ment can no u | 


vals' of time to come to 

that the ancient Greek and Larin au 
the degree of the faltneſs of the 

year go; for, then it cannot be doubted, 
ween what is now found, and what 


ſenſible ; and therefore, the Dr. 
> experiments to be made 


very 


| ps, by i I nay be paſs 
all things; tho it wor 


Some Atcounts of the Freer Solar Eclipſe on April 32. 1716.60 
tie Morning. Phil Tran. N' 345. P. 34. 

HE e of this folar eclipſe ha ve been 
4 tranſmitted bei 


foreign pores: 
IG ee 
in Lat. rvation 20 oB. 34 
London, as be concladed by their diſtance and 
land Forte Pentura, which ſoon after fel! in with 
at 0 h. 49", and ended at $h. 47", this latter he 
| exa&ly, tho” not quite f 2 the beginning: 
this obſrrver ſigriſied hat difference of meridians there was 
Wund between the plate of ation and the welt end of Forty 
mura, we might, without ſenfible error, have chncluded the 
Aae whe not only of that ifland, but alſo of rhe Pic of 
uri where the Enghfþ and Durch geographers have ww 
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their firſt meridian : Mr. Edens adde, that the greateſt dark: 
hone nv wn green our diameter, or nine digits on-the 


— —_— 
At . ate chration 
von be ſeen for clouds, bue the 2 at Ih 16 


At Hamburg, the beginning was obſerv'd at gh 35, t 
greateſt obſcuration at Ioh 5/ 30“, when 11 digits 1 1 . 
— — ne 1 
At Me in Holſtein, the beginning at gh 14, the greateſt 
obſcuration' 10h 19 20”, and] rg quantity then ' eclipſed 12 
digita-20'; the end was at 11h 2g". x 
At Beriin, — could ner be ſeen for clouds, | but 
the greateſt obſcuration was at 23 paſt 10, when rx digies 
were eclipe'd ; the juſt end was at t th 34 | = 
At Franc on the Maine, e 0 began at Gh. 30“ 
the greateſt darknels at 10h. 11', but perhaps, ſhould be 10h. 1: 
- 4 were eclipo d ; the end was obſery'd at 10 
IT, , Nh N | * | : 
Zy whom theſe obſervations were made, and with 
wits, we have not hitherto | 


7 | 
a) in Sweden, e by Mr. 70. Waller proſeſſer of Mar 
natics in that les * Pd very careful to obſerve it 
«cgrately, the times being, verified by three clocks, perfectly 


* this inſtrument he determined the We pole 
at CL 31 . 
before the beginning o 


es, that were v 
Dab of che; foo 


thereof, the altitude of the fun being 44 


to have bappe 
noon, the 2 6” high; 2 

miſtake; m or 5 
N l 2 p : 


"ig 


„ 
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ihe middle to the end bar 43% 20“; "whereas; being ſo neus the 
meridian, it is certain, that chi emerſion was the greater part 
of the duration of the whole eclipſe, and, . more 
than an hour; perhaps, the times might be deduced from the 
altitudes only, and then the miſtake might be in ſuppoſing the 
end ſo much before noon, as it was reany after it: However, 
to prevent all doubts, we have compar'd this obſervation with 
what was 6bſerv'd of this eclipſe at London and find, thar in 
the Lat, of 39 300, the place, where the middle of total dark · 
neſs was at 11h ©” 20% Was near 19 degrees more eaſterly than 
Tode (that is, engel) in the meridian of Durrzich) and that 
the eclipſe” began there at gh 51“ abd 4 half, and ended at 
12h 10; wherefore, the duration could not be 2h 7 30 4 
pabliſtd in the aid Wvellor, the editor hot conſidorin 

the N could not be ſeen for clouds, a8 
words he aflures us. „ Ny n 54.44 8 I 
. the darkneſs; it wad ſuch, that they could ſcarce” diſ. 
tinguiſn each other: and beſid es Jupiter, Mercury aul 
Fonds of ce fix'd ſtare Caſſopeia, Curd, Oculus Tauri, 


and Orion ( S1r145 not being yet riſen) were viible. 
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An '\ Account 4 4 Journey. from rhe Pon, of Oratava i 
und :0f.: eneriſf, t. rie Top o t be Pic in \Avgy 
T2008 ih Obſervations: thereon z by Mts Edens. 
44 rand, N 345 p.237. n a AI nne A469 T1% 
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01 day, Auguſt N. 8. Mr. Eders and ſome others 
WI fer forwards from the port pf Oe at half an hour 
Aſter To in the evening ; the High was fomewhat cloudy, and 
the modh in the foll at 12 clock the niphtfollowing; at half 


an hour after 1 f we cite tg the town O/ttava, which" 


aboht tio miles fromm the port, where” we fopp'd for about 
half au hone, to get walking faves to 2fhſt'tis in our aſcending 
the ſtecp of rhe Pic; at one Ack on Wedneſday morning we 
cam to the foot of a yery ſteep alcent, about à tile and a half 
above rhe town of Oratave, Where it begin to clear up? and 
we (aw the Pic with a white cloud covering warp like # capt 
Ar two o'clock we came to 4 plain, in the road which the S. 
niards call Dbrnajito en el monte verde; {© TWO lirtle rough 
rhe green mountain, focall'd, as Mr Eden: ſuppoſes, becauſe 
a Tit e below this plain, on the right hand »s We went; there 
484 the hollow, at the @pper'end of hich, mere le 4 
aced in a rock, thro” which there runs very cles 


Foa water, which comes from the moutitains3'knd ara deſcent 


x Iittle lower than the ſpout, there is 2 rough into which the 
water 


ABSESTHSESTESERECSESASTD FART TOERETTIHRACTERH SID TIOaCY gn 


 morenday i. e. the\pine-rree 
large tree; and is burpt: at 


Vorrillo, i. e 


| et. 


„ 
e 


oe det e 3 
water comets At thrte clock, uftet travelling a road; which 
was ſometimes pretry/{mooth, and at other times very rough, 
vc came to à little wooden croſs by the road ſide on the 
hand, which theSpaniards call ia crus de la ſole rn; i: e. the 
croſs. of the ſolora q a Suera is a long pole with. a hale ur cach 
end, which the Spaniards ule io draw: wood with by faſtening 
one end to'the:wood, and the otherſto the oxen i this otoſs was 
made of a piece of-a Sera, and for that reaſon wn fo call'd; 
but why it was ſet up in this place Mr. Edens could not te 


unleſs ſomebbdy was kill'd thegeabont ; at this place we als 


ſau the Pic cbeſore us, and tho? v had co àp hill quite 
ſtom the port, yet it ſeemed tous almoſt ac high here, as 
when we were there, the white cloud ſtill hiding th grehteſt 
rt of the 4 30} 45204400 $2441. 15351R,& 938274014 
After riding about half a mile farther, we came to the ſide 
of a hill, which was very rough and ſtecp, cad Caravela; 
where ate a greut many pine · tte that grow / on both ſidr the 
road for a gieat way one of which that was c laſd to che read 
on the right hand as we went, had a large branch grodang on; 
which, with the boughs chat were upon it loo dei ce fore! 
of l ſhip ; and from the reſemblance this tree) has iti a 
ip, Mr. Edens ſuppoſes the plate tdok its adme; tory! Care- 
vela: ſigni ies an old fa ſhion d veſſol, formerly much us d. in 


iaclining forwards 5 amongſt theſe trees, we ſau ne 
height in the air, the iu r diſcharge itſelf like ſquih or 
ſerpent made of gun po-der, the fixe running dom nwarda in 
ſtream, and the ſmolte aſbending upw ard from pn? to. 
where it firſt toali i ire ʒ and like this we ſaw! another, hilt 


we lay under the rocks the nextotightont La Sramoba,o part ot 


the way up the Pio; but Mr deb could not obſerves whe- 


ther either b ropott as they were diſcharged-'! 


At Faſter 40's 


we cume to the top of this high; roh 
and ſte ep mountain; here 


grows à tree, called i pin de i 
| hors afternoons meal; this is) 4 

bottom, as having Rad fixes 
made: again} it, and. in the burrit place there iſſurs our tufpen- 
nde: Theſe hills ate very ſandy, [and afford butt for rab- 
bits, which breed there; there id alto a great deal of Tand 
found a great 11 Pic itſelf/ and not a. great. way 
below the ſoot oſ the Sugur- lf: At Þ after ,5 o'clock we ſet 
ſorwards aga in, and at half an hour after: fix cure to the 
A brauch or gap; „ 


Spain, ina rp before, ill ſhap'd every way, wah! all the maſts 


e PINT CR 
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and a half heſore us, ſtill cover'd with a 
e were told we. were come about two leagues and a half 
At half an hour after ſeven we came to Zasfaidas, 


174 


2 


einne 
There are 2 great many huge rocks | 
of "thercabouts, ſrom the foot of the Pic, which our 
Side the Pit-non told us were caſt out mm the top 
of the Pit; when it was a Falkand; many of them lay in 
heaps 8 of 2 yards. by FR Edens ob« 
| ſerv'd,: ther the farther theſe rt la lay from the foot of tho Pic 
the mote they. reſembled; the tones of other common rocks 
but the nenrer he came to the Pic, he found them blacker 


more ſolid; and ſome of were gloſſy like flint, and all 
exceeding . rar — that manner, be ſu 
ſes, retained their natural colour; but there were ſome that 
lookedlike {lag or droſs from a {mith's forge z which, 
edly, was ag by the extreme hear; of the place 
came ſrom: of theſe large rocks were: thrown out of the 
Caldera ts kettle in the top of the Pic; and others from a cave 
or ciſtern, Which is a pretty way up the: Hde--of the Hic, and 
ſome t to hare ne bay ene eee. 
At g o'clock on H. morning we arrit' d at La Hanchs 
about a quatter of a mile above the foot of the Pic on the caſt 
Gde,. where! are three: or:faur large, hard, and folid black 
rocks : There arc ſeveral mountains tg. the: caſt of the Fic at 
four or five” miles diftance, call'd the . beſides one 
iy n little more to the ſouthward, call'd is monrans de 
rej 7 all which were formerly Vulcano, tho not fo 2s 
that of the Pic, 25 appeats by the rocks and ſmall burnt 
chat lie near them, juſtin the ſame manner as about the Fic; 
Mr. Edens was ſarpris'd at the exceeding vaſtneſa of that buge 
body; inſomuch, that it is impoſſible to exproſs the manner 
in” Shieh that eonfus'd heap: of rubbiſh Iierz for, it may. very 
well be calrd one of ibe greateſt wonders in the 


. 


o 
= 


1 


world: 


\Rovai Society „ 


ight after ſupper, we endeavoured to'get 


our ' pillows and our cloaks” for bed 


it was time to prepare for our 
by half an hour after one fer 
ſome of our men behind : Between 


— M e up 8 
, Doe, rocky, ſtones, ca together in a 
dates me e delle ral times we batpe to the t 


, 


the rocks { After we had travelled for about half an hour 
ſecond mountain, we came within fight of the ſugar-loaf, 


hills; after we were arrived at the top of this ſecond moun- 
tian, we came to 4 way, that was almoſt level, bat bearing 
ſomewhat up-bill, and about a fyrlong farther is the foot of the 
ſugar-loaf, to which we afterwards came juſt at three &clock ; the 


night was clear, apd the moon ſhone very bright, Where we 


were; but below over the ſea we could fee the clouds, rele? 
bling a valley at à vaſt below us; we had 2 briſk pate; 
the wind ws Fr E. aud by S. as it was for the moſt part'during 
dur journey: Whilſt we fat at the foot of the (Hg, daf, we'law. 


the lincke-break out in ſeveral places; at firlt like little cloud, 


which 


ight ww Grand cue, row L. Pan. 


very high mountains 


T them che rubbiſh is ſmaller; and we were 


firſt mountain, where, after being well refreſhed; 
again to aſcend the — which is 
than the Brit, but better to walk on, becauſe of the frm- 


we could not ſee; by reaſon of theſe large interpo- 
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which en. raged 4nd cee leg by -pthers feor cthe 
fame or other places. 4 dude . 

We len forwirds to aſcend the-laſt and Aepeit ven of our 
journey, ui. the. ſur.or-loaf, exactly at half an hour paſt three, 
and er ur hall reſted t ice: or thrice, 2 che guide 
9 / „and ran forwerds; and when he 

n 

ye 7 w_ * and the reſt of 
= ny and t 'quide cane up wo the top juk ax ous . ber . 


tape of the top of the Pig is partly oval. 
could 4 1 about 140 yards the. breadth the * 
nk lang. the 9 


diameter lying N. N. W. and 8.8 8. E. D 


— 5 bout 1 10; within 

led the Caldera or Kemie; the par of 2 
e it js, Mr. Edens ſu 149 yards 
reckoning from. the higheſt fide of che Pia, but a; good. 
ſhallower, reckoning from — 3 to Garac hica " 


ſides of this — are 
deſcent on the outſide of 1 


pn ors N great many vey la large ſtone 


ro : — a 
2er, ſever —— 22 4 1 Pie burp 


on the out de; 27 7 in —— upon goming up the 
one may find very fine ſulphur, — to * | 
where the ſmoke comes out, is a conſi 2 EE At oh 
and by E-fide within the top; is the — here the dead goat wi 
found ; ſometimes the trur ſpirit, of ſolphur 18. 1 AL 
chars. tho! it did not drop whilſt Mr, Edens was A 
+1 What) is ſaid about 4 difficulty o g= 1 . 
this eee for me breathed ee as if we 
been ag we eat our breakfaſt, there, and continued. thereon in 
all for about two bours and 1: Mr. Eden doubts not but 15. 
mercury would have fallen very ea. on this Nia place 
coyld be have procured a couple of harometers.to make tna), but 
there was vo ſych thing in this iſland: Before, the fon ya 
Mr. Zdens thought the air as cold as ever he felt it in England 
in the ſharpeſt froſt 5 he could. ſcatcely endure his gloves off; 
there was a great 2 all the while — was, there till ſan rifing, 
tho! the ſky Jooked as clear as poſſibles A. lutle after Jun riſing 
we ſaw the ſhadow of the {Pic upon » the fea, teaching over the 
= of Gomera-3; and the, ſhadow of of 5 upper 2 Vis. t 
iar · loaf we ſaw impr inted. like 1 20 lc 
| 5 was a ſurpriſing ſight; but GR 41 cloud * 


ich was at 4 aſter three) * 


— 
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and — — very ſurpriſing, 
throbbing made ſuch 2 noiſe in his breaſt, as, could Ky 


heard at ſome diſtance from his bed- de; this was fancrines ikea 


34 * # 


"Koa Ol 477 
we ve am 0s of the, ther iſlands but Greed Cararia ard Gov 


| wy Rx on. Nang morning we came dowd” from the 
of the /ugar-loaf 3. at, ſeven we came to the ciſtern of 

which is re to be without-a bottom; this the gude a 

ow falſe, for about ſeven or eight, years before, when. there was 

t Y ulcano in this country, the cave was dry, and he walked 

round it, and he ſaid, that the deepeſt water did not exceed 

— fathoms : The dimenſions of this cave Mr. Eden 9 

to be, a8 follows; its length about 33 1 7 * A. 

ordinary depth be from. top to bottom ; be farther 


fde there grows 4 white ſubftancg, which a was 


petre; there. was boch ice and ſnow in it, and the ice was'of 
«ſure thickneſs, eovercd with, water about Knee derp 

down a bottle hy a ſtring for {ome of the water, in whi 
ve put ſome ſugar and dra ir, but it was the coldeſt Mr, 2 
ever drank in bis life, and very clear; A little to the right ha 
within the cave, the ice was riſen, 1 a heap, in form of 
2 77 ſpire or ſugar-loaf. af; and here thinks, the water comes 


© how wa home we came by a .cave thitee or four miley freth 


the Pio, w * many ſkeletons and human bones; 
and Go en hat 2 ate giants bones in this cave bi 


Mr. un l ede. many bj ay there, 9 

the cave might go. | . 

The ien Pabtricth of the Heart 22 * 50 ot 

2 9. James TE Phil. Late 8 p- 27 2 

HE Dr. opened 4 youn way io 8 Barebolomew's Ho 

' tab in London, that died of- 7 7 of the 12 
{0 


is iolent beating; and motion, ſor ſomę 
3 before 73 I not — eakily ſelt by F239 the 


CI 7 of the hear, bur vile tothe 


the rifing Hing of the bed-cloaths, that covered the 
ſometimes the 5 


with frequent Deliquium 5, — ſometimes (wi 


often intermitt ing. * 
Fun Furnelius in his Pat ia lib, 1 2 12. ires an ace 


count of uncammon ſurpriſing caſe of, this Kind 
— — peaks” 3.96 or the heart was 0 wil 
lent and Rrong, as not only to luxate, but even to break 5s 
Vor. VI. 5. 2 
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e adjoining 


- And to mention no more M. Dionis at the end of his anatomy 


Fier of the pul 
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Hibs Franciſtus de la Boe Sein has a 
e ps oy ons 
16, gives an account of 


bigneſs : 


e! in his account of 


in his Spicilegium Anaromicum, 
3 25 289 whoſe heart was of n 


ies ran l 
. t auric t rt Was 1 joufly dilated, even to 
of the head of a new born Ln . 
n the diffection of this morbid heart the Dr. obſerve the 
ys, he remarkable. particulars. 1. That the Pericardium at 
2 Lo cords was very thick, and firmly adhered, or grew by « 
rous connection to all the outer farface of the heart, ' 2. 
Read of the water, Called Lig uor pericardji, yr es in 
one places about the bifie of heart à muci 


Fubſtance Like a jelly. 3. In the right auriche, when laid open, 
there was nothing A E Ae hey lid op 
Cava opened into the fame as uſual , — 
2 its nary ein of te ur very plain; an the ori- 
the coronary vein rt eters downer fo. 
he 55 was leſs than uſual. N you greet 22 a 
Valuale called 7 e ae, Fa of 
he fades. of this 4.1 were thin, and fall of Sy 
Hume: as they commonly are, with of Ao fo 


ittle holes ; the three * or ſetnthunar valves in the mouth 


of the pu artery, were in a natural ſtatr. 3. The left 
aur icle was not N 

pendage, 2 

was exceeding] 

ever ſaw. . 

e The tne 


f 
and had bech been injefted 20 — 
contained three times goon than HY. The 3 
Wirrales, placed at the orifice of this ventricle were muc 
Neon Mas, ts po and he tws fleſhy co 
_ 7, — e e which ſend out-abundancc 

Aw imo theſe valves, were propor- 
n bulk. —— Fred 


2 Aorta, on comparing thw with dc ee 
peg 


would cafily Nr upon 8 
monary artery, in ate thin and very 
broad, r that veſſel, and hin- 
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mptom and complaint 
we and 05 a 
ricle. As to the ſirſt, it is not improba 

2 of the Capſule of the heart to its ſup- 


T 2.1 


of 


TAE 
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if 
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2 
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the muſcular valves not being 
e of their office, the blood te- 


11 
+ 
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This conſtant regurgitation or reflux of the blood 1s, be- 
da, ſaffciene of itſelf to. produce this Extraordinary. pita- 


Account of the ſoveral new Stars that have appeared with- 
* theſe A NY and of the return of that in Call 


Ini, and of its Continnance obſerved in 1715. Phil. Tran. 


N. 346. p. 364. 
ITHIN — 


there baue 


Kora set. ug. 


auricle, which it had diſtended in the like man- 


the fixed - 
that appeared-1n his ws, 
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Uke them has appeared fine. 


1000 in ectore, or rat her in eduttione 
. a ſtar of the third magnitude ; this, after continuing ſome years, 
became at length ſo ſmall as to be thought by tome to diſappear 


MEMOIRS #ff the 
„be the very fame with it, re-4ppear 
after a Jong period of years: Now, tho? ſeveral authors haye fe. 
verallydeicribed thoſe ſeen nearer our times; it may not, per- 
haps, be improper to give à ſhort recapitulation of what was 
pally remarkable in each of them, with the times of their 
Reſt appearance, as far as gan be collected, em een 
And firſt, that ſtar in the chair of Cafiopeia was nat ſeen by 
Cornelius Gemma on the 8. of November 157, who fays, that 


which might, 7 


that night he obſerved that part of the heavens in a: very clear 


ſky; and” faw it not; but that the next night, vis. November 9. 
i appeared with a ſplendour ſurpaſſing aJl the fixed ftars, and 
ſcarce leſs bright than Venus: This was not ſeen by Tycho Braby 
before the t 1. of the ſame month; bur from that time he aſſures 
ug, it gradually decreaſed and died away, ſo as in March 1514, 
after ig months, to be no longer viſible ; and at this day no 
figns of it remkin; its place in the ſphere of the fixed ſtars, by 
the accurate obſervations of the ſame Tycho, was o“ 9 17 from 
the firſt ſtar of Aries, with 53% 45" N. Lat. 
Such another ſtar was feen and obſerved by the ſcholars of 
Kepler to begin to appear on September 30. 1604. O, S. which 
was not to be ſeen the day before ; but it broke out at once with 
a Juftre ſurpaſſing that of Zupiter ; and like the former, it died 
away gradually, and in about much the ſame time difappeared 
totally, there remaining no veſtiges thereof in January 164%: 
This was near the ecliptic, following the right leg of Srpenta. 
rius; and by the obſervations of er and others was in ) 
20® from the firſt ſtar of Aries, with 1* 56' N. Lat. theſe 
two ſeerm to be of a diſtin ſpecies from the reſt, and nothing 


But between t vis. in 1596 we have the firſt account of 
the ſurpriſing ſtar in Collo ceti, teen by David Fabricius on the 
3. of Auguſt, O. S. as bright as a ſtar of the third magnitude, 
which has been ſince found to appear and diſappear periodically; 
its period being preciſely bu 7 revoJutions in 6 years, tho' it 
return not always with the ſame luſtre ; nor is it ever totally ex- 
ringuiſhed, but may at all times be ſeen with a Gx foot teleſcope: 
Thie was fingular in its kind, till that in Collo cygni was diſco- 
8 L it precreds the firſt ſtar of Aies 19 40 with 15e 57 

N k. : N f . LE" »” 
© "Another new ftar was firſt obſerved —— Janſoni us in 

li eygni, not exceeding 


entirely ; 


3 
- 


K 2 oa” 


— 


8 
0. 
. 
as 
17 
y 
at 
ar 
. 
d 
be 
es 
4 
10 
y 
m 
of 
h 
th 
d 
d 
T 
. 


Kor A $6erery. 4 : 


entirely; but in 1657-58 and 39% ĩt again aroſe to the third — 5 
nitude, tho. it ſoon after 32 ually to a ſtar of the 
or ſixth magnitude; and at this day is to be ſeen as. ſuch in 57˙ 
18? 38˙ from the firſt ſtar of Aries, with 3 29 N. Lar. 
| A li ee flares fait rk and aborredby Hevelius in 1670 
on Fuly 15. O. S. as a far of the third magnitude, but by the 
beginning of October was ſcarce to I by the naked 
In April following it was again as bright as before; or wa” 
cherries than one of the third magnitude,” yet it quite diſap- 
about the middle of Auguſt: Next year in March 1002 
it was ſeen again, but not exceeding a ſtar of the fixth'migni- 
tude, fince which time it has been no further viſ ble, tho” its re- 
turn has been — ſought for; its place is 97 30 1) from 
the firſt ſtar of Aries, and 45“ 28 N. Lat. 
The fixth and laſt is that deſcribed in Phil. Tranf. Ne 343. 
diſcovered by M. Kirch in 1686; and its period determined to be 
404 days and 11 and tho it rarely exceed a ſtar of the fifth mag- 
nitude, yet it is very regular in its returns, as was ſound in 1714. 
fince that time it has been watched, as the abſence of the moon 
and the clearneſs of the weather would ir, to obſerve the 
Grit beginning of its appearance in a ſix foot teleſcope, that 
bearing a very great aperture, diſcovers the moſt minute ſtars ; 
and on Zune 15. 1515," it was firſt ived like one of the my 
leaſt releſcopic ſtars; but in the reſt of that month and u fol 
lowing it gradually increaſed, ſo as to become in Auguſt viſible 
to the naked eye, and ſo it continued all the month of Seprember'; 
after that time it again died — degrees, and on the 8. of 
December at night was ſcarce diſcernible by the teleſcope; and as 
near as could be conjectured, equal to what it was at its fieſt ap- 
pearance on June 15. fo that this year it has been ſten in all near 
fix mont he, which is but little leis than half its period 5 and the 
middle, and conſequently, the greateſt brightneſs falls about the 
10. of Seprember : Such as have a mind to ſeek for it may expect 
its firſt appearance in Zuly 1716, and find it nearly in'g* 6* 3& 
from the Beſt far of Aries, with 52* 40 N. Lat. x 
An Account of the Pareira Brava; by Dr. Helvetius. Phil. 
Tranſ. N* 346. p- 365. . ' 
R. Helvetius was one of the firſt that introduced the Pa- 
reira Brava into France, having made a great many fuc- 
ceſsful experiments about it. ' bar * 
The Pareira Brava is a root which comes from Brazil by 


* 


the way of Lisbon; it is fold at Paris for go livees a pound t 
5 17 
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om thence, to 
rafter, t 


the firlt — — it alſo bi 
ſpreading itſelf too much 


follows, that 


dity of the maſs of blood ; 


too cloſe contexture of t 
medicine hes a light or 
cagle becomes better di 


of diviſion and uidity, which is neceſſary for it. | 
. The method of uſing this root with ſucceſs, is to reduce 
an impalpable powder, and infuſe the weight 
thereof, in a pint of boiling water, and let it 
night, and next morning boil it for a moment 
quor off gently from the powder, and take a 
tuo cups with a Jittle ſugar, as hot as tea, putting into each cup 
five grains of the ſaid root, reduced to an im . 
you muſt ſtir with a ſpoon, that none of it may remain at 
the bottoms — pur Bpraban nt 
dinner, 3 not cat any thing for an hour after you have 
taken his medicine does not oblige one to alter the ordinary 
courſe of his living, and one may continue the uſe of it for ſeve - 
ral months together, in which time one may alſo at pleaſure 
diſcontinue it for two or three days together at a time; but the 
patient ſhould take —_— purge every fortnight or three 
id medicine. 


| . The Preparation of the Pareira Brava. 
Take 11 grains of this root, and —— wht 
with — — and ſo let it — all night over warm 
aſhes, or a genele fire, and in the morning boil it again, but 
very gently, till you uſe it: Lou muſt drink it juſt as you do 
| | tea, 


tea pot 
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tea, and the liquor which comes ſrom this inſuſion 
cred the quantity of fire fwall diſhesof tea x 9 


Ant Alcon f Jome large Teeth, 4 is . North he 
land; I My. Francis Nevile 21 ee 2 s 
Dr. Molyneux, Phil T N* 346, p. 36% * 

ITEHIN eig miles of Beleprber, at a ate called 

„ in part of the of Xs ihmore's lands, 

digging a F 

that divides the counties of 'Cavay and Aforoghas, there 

found four teeth, two of a , and the other two 
ſite ; one of the largeſt was fartheſt tooth in 
the other was like it, and belonged to the 
tooth Mr. ae the chiledics 
and it had irs cow ; theſe ate all chat were found, 
them in a piece of the jaw. bene, which mouldered 
bon as taken out of the'carth; there was alſo found 
full, of a very pe dre and thickneſs, but -as ſoon 
ann mouldered a ). " 
The. place, where this motilter lay was in 
„ \ which incliped Mr. Nevile ta think it 
it had lain there ſince 1 


about Por foce pnder grout, with 4 Linde 
8 which was a plain under the 
0 yards fromthe brook or thereabouts wp er pins 
12 been laid with fern, with that ſort of ruſhes here call'd 
„ and with buſhes intermixed ; under this was a ſtiff blue 
clay, 'on which the teeth and ener Geng ſounds over this, there 
was firſt a tyixcrure of yellow clay and ſand, auth of he tens 
colour, under that a fine white Landy clay, which was neut the 
bed; the bed was for the moſt part a foot I, and in ſome 
places thicker, with a moiſture quite thro' it; it lay cloſe an 
cut much like turf, _ would divide inco flakes, thickdaich 


it 
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M EMO 1-R 8-9f A. = 
. reaſon for the interment, and for that ion of the bed it 
_ was laid on; if brutal, it was not wort trouble; if human, 


= could be no other than an elephant, and we do not find, that : 
. ever were the produce of this climate ; and conſidering how long 
this 2 there, Mr. Meile does not _ the - inha- 
birants then had any curioſity or conveniency to bring ſuch inte 
this Kingdom ; for, he ſuppoſes that the beſt of chew thick could 
not one: Then if it be an elephant, or ſome other animal, 
which muſt have a proportion to the teeth, it | poi have Jain 
there ever fince the flood; and if ſo, then the bed, on which it 
Jay, muſt be of its own making; whence it will follow, that the 
flood coming upon him while he lay in his den, he was there 
drowned, and covered wich ſlime or mud, which fince Fu time 
is turned into the ſubſtance of the earth above · menti | 
lt is to be obſerved, that there were a great many. nut-ſhells 
found about the bed, perhaps, theſe might have ey. the 
buſhes, which compoſed part of the bed: The two large teeth 
were of equal weight, two pounds three quarters each; the two 
{mall teeth were fix ounces cach ; but ſome of them were waſted, 
| and ſome of the roots that enter the jaw, were broken off. 
| Dr. Molyneus, after ys particularly, examined the four 
| teeth above-mentioned, was fully convinced, that they mull cer- 
tainly have been the four grinding teeth in the lower jaw of ag 
elephant; and that the ſeveral looſe fragments of thoſe large 
bones found with them, muſt have been remains of the Tame 
animal : This the Dr. takes to be one of the greateſt raricies 
| hitherto diſcovercd in Ireland. a 


134 


conſtant attrition in chewing their food ; c, c, c, c, c, is that path 
of the tooth which riſes above the gums, and even then was dig 
tinguiſhed from the reſt of the bone, by 8 its colour of 8 
direne ſhade ; d, d, d, d, d, d, d, ate feveral ſtrong * 
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her, whereby the tooth ed 
ö —— yt 


| ly Gael in the jaw 
=. As —— llowed in framing the teeth of 
= this animal, it ts no 9 whereas in other 

ſhe has divided — — » wherewith they chew their 
bod, with cach ite 


to-ſacure its articulation in the 
bene, ſhe has in 1 — animal for the greater ſtrength, 


firmneſs and duration of its teeth, and the better to provide for 


yn IN che imal for- 2 
common ſuppoſed in the eaſt) comtived to 
ceth in _ roots below, and in their 
ely 22 and — 


, that ol fo ch 
e whole ſer-i 
the tecth of both 5 
5, want x rge tusks, whic 
1 . 
— 4 — Dr. thinks, pots 

K repreſents the Salter wid — 
and its ſurface covered over — "a> 
— — deſcribed for grinding the food; * h 
root that kept it firmly fixed io the jaw-bo 10 
—— tull i ounces. / 
the large grinder of the 2 


| Ade, mus of 
Fi 


with 


ace, formed 

model as the 
__ 

WET mafly and Grw a fabſtznce blolutel ble 
o ma firm 4 ſub in were abſolutely 1 

£ ey cold reſiſt the force, and Lear all that preflure wherewith 

hoſe vaſt muſcles exert themſelves, that moye the lower. jau in 

| —— a ſtrong animal. 

| 4. HH is the ſmaller grinder of the lownts jaw on the 
fame fide ; it is not fo com lene 06 the — by 

. for, lome of the root is wanting, and part of ite outer 


J pet hat remains ſhews exactly the fame kind of — 
— ape with me that anſwered it on the right 


Vor. VI. 5. Aa © * Theſe 


its roots and all its p 


= the alimert, inorder to — rect the digeſ-. 
ani 


the ſiae, ſhape and weight with its fellow, | 


ö a - L 


by juſt as many more, after the ſame manner in the 
upper jaw, — Dr. Moulins, who diſſected the ele- 
phant, in in 1681; in p. 40 of its anatomy, 
aking of the teeth, he aſſures us, that there were, 
— only ſour teeth in each jaw, two on each fide, and 
that theſe — teeth were all Molares, fo that he had no 
Inciſores. | | > 24 ; | 
* Bar notwithſtanding this, it may, perhaps, be ſaid, that 
we ſhould not haſtily conclude from hence, that the lar 
teeth dug up in Ireland muſt certainly bave been 
inders of an elephant, fince they might as well 
— other huge animal, either terteſtrial or marine: 
ſurmiſe oſ their being human or gigantic, it is ſo 
thought, and fo contradi to comparative anat 
natural hiſtory, as not to deſerve our confideration : 
this, Dr. Molyneux oblervesin ; firſt, that the different 


. kinds of animals, with which the world is ſtock d, are not 


more diftingaiſh'd by the make of any part of their bodies 
from each other, than by the various ſhape and diſpoſition of 
their teeth; and hence it is, we ſhall not find any two diſtinct 
claſſes of animals; that exactly agree in the ſame make and 
arrangement of their teeth: But to be more particular, and 
make this point ſo plain, as to admit of no controverſy, the 
Dr. ſets down at lengrh the words of two authors, who have 
deſcrib'd expreſs teeth of the elephant; the firſt: is 
Mr. Blair, in his Ofteology of an elephant in Phil. Tran. 
Ne 326, 3a % where giving 2 deſcription of the teeth of this 
animal, he ſays; Dr. Mowlins well obſerves, that they are all 
Malares, being two inches broad in that part with which 
grind, and fix inches and à half long on the right fide, a 
inches and a half on the left; their ſurface, tho' flat, is 
* yet very ual, for, they have a hollowneſs and then-an 
© cminency, placed alternately, running from! the right to tho 
leſt fide; and the eminence is ſurrounded by a rough, pro- 
* tuberant border; there are nine of theſe hollowneſſes, and as 
many emineneies, undulated like the waves of the ſea”, -/ 
Iris remarkable how very exactly all this agreed with the 
figures of theſe found in Ireland; it is true t hollow neſſes 


and eminencies, Which Mr. Z/air mentions to be nine, do net 
ſo nicely hit with the number of thoſe in the above teeth; but 
this difference proceeds from hence; that Mr. Blair here deſ- 
rides the grinders of the upper, whereas, the others are * 


" 
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of the lower jaw ; tho ſack a diſtinction as this, Dr. Molyneue 
is apt to chink, may very well happen even in thoſe of the ſame 
jaw in various from ſome peculiar diſpoſition in one 
the other, nay, and perhaps, in the fame animal at dif- 
nt times, ing as it happens to be older or 83 
A little farther, Mr. Slair ſpeaking of the teeth of the lower 
pos" ha hinder of the right fide is four inches; 
2 on the left ſive; the one half of their ſurſace, where 
they begin to appear above — — is ſemĩ · circular, with 
the above-mentioned ri and ſulci, running tranſverſely; 
four on the right Gde, and five on the left 5 the other ha 
(or tooth Dr. Molyneux ſuppoſes Mr. Blair means) has fiveof 
© theſe eminencies where it grinds on the right, a 
* left ; each of the four teeth is fix inches long, and has iN or 
© ſeven of the above-mentioned eminencies, and as mau de- 
. 2 theſe teeth are the moſt firm, ſolid and weighty 
6 of any animal hitherto known', © - dt. 0po 
The other author, Dr. Molyneux produces for the further 
illuſtration of this matter, is the laborious and accurate Mr. Ray, 
D 
to give a deſcri the e nt, ſpeaks to the 
r md the bull of this 
u 


ries of grinders; in regard a number of 


is {0 


ge animal, and furniſhed with four grinders in each jaw, or 


ay 


four on the 


+ wedged into a hard ſolid bone, as to form with it, and mu- 


* tually among themſclves, one continued body; theſe testh in 
the elephant form on their furface eight or nine 
parallel lines, and are whiter than the reſt of the bone; the 
* whole congeries like fingle teeth, are inſerted by *Gompboſis 
into the jaw · bones; and this animal has no Iuci ſorss at alW.-” 
_ comparing the particulars of both theſe accuunts with 
the deſcription and figures given above of the teeth dug up in 
Ireland, and obſerving how they all agree exactly even, io us to 
tally together, the Dr. thinks it will amount to no leſs than de- 
ſtration, and that all theſe ideas were taken fromoneand 
the ſame natural object. ö 
But then, perhaps, it | 
reſt of teeth, that were in the upper jaw, which being as firm 
and ſolid bones as the former, might for the ſame reaſon have fill 
remained entire. But fince we find it otherwiſe; it is obvious 
to imagine a probable conjecture how this might come about 
from what Mr. Nevile mentions, it is plain, that the 
where all theſe bones were found muſt once have been the 


will be asked, what is become'ofall the | 


Aaz outer 
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outer ſurſace of the 47 
f animal 


But tho' this be a yet 7 
unſol ved; vid. how this oy animal, a native of the remote 
warmer climates of the world, ſhould be depoſited in this wild 
northern iſland (where Greeks or Romans never had a footing) ſo 
many miles from ſea, and diſtant from thoſe places of the iſle, 
rr 
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that now attempt find a work of vaſt care, trouble 
, even in this age, wherein navigation is brought to 


ions, grounded on other inſtances of the like 
the Dr. apt to think, that this elephant might not be 
thither by any care or induſtry af man; but that the 
his terraquebus globe might in the carlieft ages of the 
the deluge, but before all records of our oldeſt hil- 
fer widely from its preſent geography, as to the diſtri. 
occan' and dry land, its lan- . 
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North America, even ] 
known, che only t 
preſent. 4 
foxes, otters, bad 


| ſeveral parts _ ; 
, were dug up in a hill near Brfurt, a | 

| in Germany, on which occaſion H/ib- 

bel mus E Tentgelius, hiſtori —— the Duke of Sa 

ony, publiſhed a treatiſe, entitled, De leto Blephantino Ton- 

ne nuper effofſo: And Dr. Molyneux is well perſwaded, by the 

beſt jon he can make of thoſe imperſect and obſcute 
accounts we have in Buert Hbrand Hades curious Travels, 

from Muſcovy to China over land, cap. 6. (which he acknow- 


— gathered from the barbarous Oſtiachs, inhabitants 
of that country) concerning the vaſt teeth, bones and limbs" af 
| „as he calls them, frequently found and diligentiy 
ght after, in the hills and hanks of ſeveral rivers in Siberts, * 
the Kota, Fenize, Trugan, Montgamſea and Lena, that they are 
nothing other than the remains and ſkeletons of elephants buried © 
there, and accidentally diſcovered the carth's ning, and =* 
falling down on the ſudden thaws, after ſevere"long frolts, | 
ut to bring the matter ſtill nearer home, Mr. Cumden in his 
Britannia is of opinion, that thoſe monſtrous teeth ant 
bones, which be obleryes were dug up at different — . 
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ral parts of Grear Britain, muſt have been the remains of ele- 
8; but then he thinks, they muſt be of thoſe that Dion os: 
Aus the hiſtorian tells us, the Roman emperor Qaudius broug 
over, in his expedition to this iſland ; but that this is really fo, 
the Pr. owns is ſtill but ſurmiſe, and has not been ſo fairly prov'd 
— or any other, as that we can rely upon it with fatis- 
101L | " 5 7 | i 
What Mr. Hmnor, the learned anti has publiſhed' in his 
Chart bam News, is more remarkable, Phil. Tranſ. N* 22, 
where he informs us, that in 1668, in the village of Charthan 
* near Canterbury in o_ digging within 12 roods of a 
© river they a parcel of ſtrange monſtrous bones, ſome en- 
* tire, ſome broken; together with four teeth, perfe& and found, 
* each weighing ſomewhat above half a pound, and ſome of 
them po gl a man's fiſt; they are all cheek teeth or grin- 
ders; the earth wherein they lay being like a ſea · earth, or ful- 
« ling earth with not a ſtone in it. 11 1 0 
It is obſervable, how this account, in ſeveral of its circum- 
ſtances, a with that of Mr. Nevile, vis. that the teeth were 
four in number, found with other or 
, 


then the weight and 22 of the largeſt teeth, found in 
Jreland, ſo tar ſurpaſs thoſe in England, as not to be a fifth 
part of them; which ſhews, that they could not be the teeth of 
the ſame animal: It muſt be owned, the author does not ſo much 
as ſuſpect them to be ele phant's teeth, but on the contrary is of 
opinion, that they belonged to another ſpecies, the hippopota - 
mus or river - horſe, an animal that is ſtill a greater ſtranger in 
theſe parts of the world than the elephant itſe li; and, therefore, 
its paſſage hither can never be accounted for, but by ſome ſuch 
like ſuppoſition as the Dr. has made above: However, Mr. Luff- 
kins in Phil. Tranſ. Ne 214, differs in his j from 
Mr. Somner about theſe teeth, which he ſuppoſes muſt have been 
elephant's tecth, as he is ive thoſe large bones, he there deſ- 
an and found near Harwich in Efſex, mult certainly have 
en. 

Dr. Molyneux, not having feen any of theſe bones or teeth, 
either thole found in Kent, or thoſe in Eſſex, pretends not to 
determine any on ts the matter; only he ventures to ſay, that 
if the figures of the teeth given us by Mr. Somner be genuine 
and well expreſſed, they ſeem no way to agree either in (Pape or 
make, or in that particular and cha iſtick work on the 


grinding ſuperijc ies, with the teeth of the elephant, or wich the 


all gri 
bones near a brook, and in a clayey ſoil without a 
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Dr. Molyneux is apt to think (even from theſe imperſoct hints 
that if we had — accounts and obſervations: of 2 
kind, made in diſtant countries, and ſxilfully regiſtered; with all 
their inſtructive circumſtances, _ might lead us into great and 
momentous truths, relating to the Nr the wiſe methods of 
providence, in repleniſhing all parts of the world with animals 
bon after the flood, and to the knowledge of ſeveral important 
changes mY may have happened on the ſurface of this our terra 
us $4.47 15804 | 2009 39 x une | 
"Me. So account, with Dr. Molyneuxn's curious draught of 
the teeth, and his learned remarks thereon having been 
they had of the like be laid before them; to which 


and read before the Royal Society, they ordered, that 

Sir Hans Sloane farniſhed a ſtill greater variety out of his incom · 

parable collection of Natural Rarities; and to obviate all 

doubts, there being at that time in Weſtminſter, the entire ſcull 

2 elephant with og + there in, t _ likewiſe or- 
to be compared with the figures; upon which it appeared, 

that the teeth in queſtion could be no other than thoſe of anche. 


By this iry the Roya Society was likewiſe ſatisfied, that 
the number of teeth found, being but four, was no objettion; it 
appearing, that the number of in this animal is not cer: 
ain: Phiny lib. 11. cap. 37. ſays expretsly, Dentes Elephanto 
intus ad mandendum quatuor, Pr ater eus qui promi nent: And in 
the remains of that . np el ſcribed by Tentzelins, 
there were no more than hund; in that at Weſtms 
there were fix, .vjz. one in each lower jaw, and two in each of 
the upper, whereof the inner tooth was about three times as ] 
az the other, and both together longer than thoſe of the lower 
ts about an inch, the upper teeth being mich worn by 

ing. 4 8 N 10 1 
Fig. 5, repreſents theſe teeth, ſhewing the rough grinding ſur» 
face of the left under tooth, which was confiderably \concave.. / -. , 
Pig. 6. repreſents the ſame roughneſs on the upper teeth, hav- 
ing 2 convexity, correſponding with the concavity of the lower, 
acl not by any of thoſe who haye deſeribed 


And tho' by the obſervation of M, Ds Verney, Dr. Moulins 
aud Mr. Blair, who diſſected three different clephants, it appear, 
that each of them had eight Molaresz yet from them it is alia 
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b | evident, that in the divifio of thetn natute obſerves no rule; for, 


b 
raw fi 


+ © Matthew Paris in bie hi 
Zons IX. (afterwards gt. Loui) ki 
of an elephant to his jo IL of E , 
that in 1255, after the Engl had been maſters of Trelarnd fot 
8 years; of | this, fays be, nec credimils quod «quan aliquis 
Elepbas viſhs oft in Anglia prater unn. 


* An Account of ſeveral Nebulz or lucid Spots 1;ke Clouds, di. 
conerid among the fixed Stars by the Teleſcope. Phil, Tran 
N peta on.) f 

N — — Thom ation we gave a ſhort account of the 
leveral new ſtars — ether & the Heavens, within 1 50 

ars laſt paſt, ſome of which affotd very ſurpriſing phænomena; 

bit les ' firprifirig are certain luminous Nrbm or ſpots, Ml 

which diſcover themib lves only by the teleſtope, and appear w 

the naked eye like ſmall fix'd ſtars; but in 1 are nozhin 

other than the light coming from an extraordinary large ſpace: 
the Arber, thro" Which a lucid medium 1s diffuted, chat tines I | 
with ite own r luſtre; This ſeems fully to reconcile! that | 

Giculty,” whic -bave moved ume. | 
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2 arrited withouc 
— lowing inſtances the cohtraty iv. mani ſvſtʒ 

Leddes 1 Hgn of 2 ſtar in the 
2 ſorm of thoſe chat 


the 


ſhews them — ee Fo umi of a 
body; theſe are, as the afore yg 
the curiois; 
The firſt and adele in that inthe middle of Ortouts 


Fl 
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| 3 his Uranometrid, ad a finglt ſtar 
ate; and ſo accouneth by —_ 
3 by a RIG 
— tran bright 
appear ſeveral ä — thei? are — hich deſcribed 
Huygens — his Syfema Saturtinn p. g. who there calls .chis 
ghtnels Portentum, cus cerre. ſimi qe aliud 1 
— port animnutorti, i. c. ſuch 4 
non, #s rhe He could 'no where elſe be 
N ing, that he, obſerved it by chance in 263675 1 
midd eter eee agar cs 11h» Ks 
Abou te year year 1661 another; of le e ABowedlde 
25 s m Aaromodu 27 this is neither in uo wor 
Bayer, having been . omitted, as are ſeuerul others, by rcd of 
in ſadInds ; but it is inferred into Hevalius's catalogue, who 
= fly called it Nebuloſa, inſtead of Nebala'y 2 
1 54 in it, but appears like a pale cloud, and frems 
den to the north ealt,” as dur in Ce Wee s * 
the warf eaſt; read in aſcention the northern ſtar in 
the girdle, by? y n oye, about 1 degree and , and 
. % „ bud Long: 24” 00 of 56397 witie gg HI TON 


{The third is near; the ecliptic between! the head and ww of 
Sagirtarins, not far from the point of the winter ſolſtice : This 
was. found in 1664 by a 'Gernan Gentleman M. I Abrabdw 
Ihe, bars thi _ 1 5 of ——7v 3 
Apbelion ; this 1s t very luminbus, and emits a l 
the former 5 its place in 2616 as 4 and of Capricorn, wit 
abour + ide N Lat. 

A 2 was ſound 41 Dr. Halley in 167%, when he 2 
making the catalogue of 'the ſourhern ſtars 5: it is ãn the C 
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an inconfiderable light, for its breadth, and has-no radiant. 
[this never riſes in E land, and in 1716 its place was 5"46 
1 with 25 and 8:Lat. | 
A fifth was diſcovered by N. G. Kirch in 1681, providing 
2 of itſelf it is but a ſmall obſcure 
ln thro” it, which makes. it the 
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arance but 
jameter; 1 — — are 

ars, — is, fince they Pay no annual parallax, 1 "ar 

fail to poſſeſo immenſely large ſpaces, and perhaps, not 

our whole ſolar ſyſtem; in all thoſe vaſt ſpaces N hould — 

ry or? p 2 Fab wel 1 he erinw day, "which — furniſh 
farion, as well to naturaliſt, as VG 


+ Ms FE 4 es 3 
Swall- pox 7 247 — — 44 Low Pylarinus. 


_ © Lo Frank, N* 347. p. 393 Trauſlated Fr om the Latin, | 


HE true inventor of this method is unknown; but it i 


very certain, that it firſt prevailed in Greece, particularly 
in Theſaly ; from whence getting 


bour | nd ] 19 — Go 5 inople 
towns and cities, it at rea nſtantinoph, 
wr wrong, firſt, it is true, it „ as it were, ome year 
—＋ . uſe of, and that only among the mraner ſorts 
ſmall · pox afterwards raging'very much; it to 

be —— S known, yet never was uſed by the 
rt, till a certain Greek nobleman, of the ancient: family of the 


5 Ell, the Dr's particulat friend, aſked bim about he lat- 
4 of the winter 1501, what he thought of 2 
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e of the: air; at? that time. 


pon 
— — — Ge found confirtation, —— 
it intim a vor c veiſt h or ſome! ſuoh. thing. than is wen 
tom cold, and. covering it . cnn into. her _—_ 
boſon to, "aria, x innnodl iately / pairo tot he pas 
tient an:whom the 5 — 
Pus of the tmall pox a 
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diſtemper raged epidemically, ſuch patients as' had already 
undergone the operation, were iſcuouſly ſeiſed therewith, 
+ The punctures or inſitiom always tutu to puſtules; but 
lome patients they become purulent tumours, without any 
puſtules - in others they - degenerate into larger 
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ng the patients, 
Ser laſtly; ſeldom or never has any bad — how 


ſerv'd' to happen upon this operation, tho' it has been per- 
d on. all ſexes, 1 temparaments; nay, and whey 
duly applied, and in ies proper ty prepar'd by a ſkillful 
phyſician,. it proves abſolutely 1afe ; for, the ſmall-pox raiſed: 
in poor 1 —— . 
5 0 a or contagion, no kind of 
— therein; the ebulition by which the maſs of blood is 


Account of the Occultation of Jupiter by the Moon, obſerv'd: 
1 Nane . 14h of $9, Jap Morning 171 5. . 
ir an Account of an Eclipſe of the Moon obſerved at the. 
ane Place the 30th following; by Mr. James. 
Pound. Phil. Tranſ. Ne 247, p. 4%. 
R. Pound having aſter midnight careſully corrected the 
clock — 10 0 ions of the altitude of 
Lucida Arietss, the error thereof was found 5* 139 too faſt, the 
extremes not diflering above 6; and in the morning about — 
by u many alkitudes of the ſun, with a like agreement, the 
ſame error was found, 5' 14 to be deducted from the times ſhewn 
by rhe clock, a en "2311-54 0 A422} cn ) £31229) 
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he moon 13 27 
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he third ſatellite came A -e bak 
the dark fide of che moon 10! 
he firſt ſateſlire + 
The ſecond ſatellite. | ici 
ons hp of Hg, came ove | 114 
owing lim ter, or 4 
The — farellire emerged. | * 
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" Tanker and his Latellkes were ee We AT 
— of the mob s center: This occultation was obſeryed thro”, 
h of tbe object glaſs was : 


js in which the focal 

4; anc} of the eye · glaß o inches e and aper 
oh Fon yer 1" inch and one tenth 4 Mr Pai 
could perceive no colours on | Fupirer's/limb; either at his immer 
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At 19h. 39 5 the eclipſe was ſuppoſed to be ended, and was 
vigbly ſo a 17h. 41; but by comparing the. laſt. obſervations 
of the chords between the horns, it follows, that the true end 
of the eclipſe was at N 20% At 17h 43 the moon's 
diameter was 33 40 middle of the eclipſe cannot be 
ſuppoſed to be very accurately determined by theſe obſeryg- 
tiobs, which were not ſufficiently diſtant from the time of the 


| Roy AL Soor v. 201 


ſt obſcuration ; however by compa 1 o _ 
whether, the eu * be, I * | ate .; 
| ol a. a5 _ P oo | 
| b. * 

y Obſ. 4 a with ur? 2% 16 1321 

y Obſ, 4 compa rd with Obf. 22 at eee 

y Obf, 5 compar'd with Obſ. L 9 and 20 at , 16 16 90 

5 6 abd 5 compar'd with 16 at E 15.49 


by reafon of the clouds Mr; Put Soul not foe the begin- 
ning 25 eclipſe, nor make ſuch obſervations-of -the-tmoon's 
immer 1019 the ſhadow, as he did 2 her Ain oh out of 
it; 5885 11 compar'd with Obſ. 1 ts eclips'd were 
and 4: The angles were meaſar'd ya e in 4 1 
ſoot teleſcope 3 Mr. Ppund did not coblider how far they 
conſ ſte n with oath other, having ſet them down here cxatly 
155 — 17 — conſiderable, as h ppening | 
eclipſe is the more rable, as ha very near- 
the 3 Perigæum, and, therefore, of uſe to veriſy ber 
inomaly, as wh. to limit the 2 diameter of the ſhadow 
of the earth, and conſequently, the parallax of the moon 3. 
This eclipſe niay very pro y be compar'd with that of the 
19, of Oftober, 16995, whole middle was at . 41, P. 1 
London, and its quantity the ſame as how :- times by th 
dock were 17” 45” ſooner than the apparent time, 4s was 0 
by the followin obſcrvations of Cor Leonis and A Auf, 
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A, eee, the ſurpri ing Lights nts Ty Ai 1 


Y. March, 1415-16, unh an Mte Ho the 
1 22 Phnomen theredf ;, by Dr. Hal Tran. 
N. 3 /. p. 4%. 6 
N Tiue/day the, 6th — 8 0 WY * tk 
having been very clear and calm, and ſome what warmer 
than ordinary) hour the Tine it began to grow dark, that is, 
much about 5 a clock, not only in London. put 3 in all parts of 
England, where the begi N this ſurprifing phanomenon 
was ſcen, there roſe in t rts - 1 - out of 
what ſeemed a dusky cloud, oe” 10 and whoſe 
edges were tinged with a reddiſh — as 2.85 the moon bad 
been hid behind it, very long and luminous rays, or ſtreaks, 
perpendicular to the horizon, ſome of which ſeemed nearly to 
alcend on the Zenith; preſently after, that reddiſh cloud ws 
V opagated along the northern horizon into the N. W. 
10 10K rther weſterly, and immediately me forth its 2 
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Ror ar So ehr 298 
che ſame manner from. all parts, now here, pow there, 
4B obſerving any _ certain [rule or pr their 
727 ſeveral theſe rays, ſetning to concar, near the 
11h, formed there a Corona, or image, which drew the atten- 
tion of all the ſpeftators, who, according to their ſeveral concep- 
tions, wade very different repreſentations thereof, ſome likened-it 
to that repreſentation of . Wherewith our painters ſurr 
in churches the holy name of God ; others to thole radiating Tars, 
with which the breaſts of the knights, of the moſt noble order 
of the rare adorned ; others. compar'd it to the con- 
cave of the great Cupola of St. Paul Church, diltingutih'd wit 
ſtreaks 3 right and obſcure, with a ſpace in the mid- 
dle, leſs bright than the reſt, reſembling the lantherm; hill 
thers, to expreb$ as well the motion as Hgure thereof, wo 
have it to reſemble the flame in an oven, reverberated and rowl- 
ing againſt its arch d wof; and there were ſome that took it 
have a greater reſemblance to that tremylous light, which 1s 
2gainlt à cicling by the beams of the ſun, 'refle d from the far- 
face of water in a baſon that is ſhaken a, little, whole tee 
vibrating motion is very much imitated : But all 1177 that thi 
Serum laſted only a ſe minutes, and ſhew'd itielf vario | 
tinged with colours, as yellow, red and a dulky green; por didit 
keep.in the. {ame place; for, when firlt it began to appear, 
was ſeen a little to the northward of the zenith; but $3 
declining towards the ſouth, the long fi of light which ar 
from al” parts of the northern ſemicircle of the horizon, fee 
to, meet together, not much above the, head of Caſtor and the 
northern 74941, and there it ſoon dilappear'd. . 
After the firſt Inpetus of this aſcending vapour Was. over, the 
Carong, above deicribed, appeat d no. more z but Mill withou 
ary order as to time, place or fize, juminobs rays like the for- 
mer, continued to arile ede now oftener, and again 
ſcldomer, now here, now there, now longer, now ſhortens: 
did they procced as at firſt gue of 4 cJoud, but ofrener Wenn 
emerge at once gut of the pure , which was at that time more 
than ordinary ſerene and ſtill; not were they all of the ache fam; 
moſt of them ſeemed to terminate in a point upwards, like; cxect 
nes; others, like truncated cones 2288 ſo wuck _relem- 
bled the long tails of comets, that at firſt fight they might w 
be taken for ſuch ; again, ſome of theſe rays would continue 
vidble for {evcral minutes; when, others, thoſe the much 
greater part, job ſhew'd themſelves and died away; fome ſeemed 


to have but little motion, and to ſtand fix'd, 2s it were, am 
ve e RI RP x 


* 


neg MEMOITR'S / the 
the ſtars, whilſt others with a very perceptible tranſlation mov d 
— under the pole, contrary to the motion of the 
_ heayens, by which means es would mes ſeem to run 
 . together, and at other times to fly from each other, affording 
thereby a very ſurpriſing fight to the ſpectators. | 
After this fight had continued about an hour and , thoſe 
beams began to riſe much fewer in number, and not near fo high; 
and that diffus'd light, which had illuminated the. northem 
parts of the hemiſphere, ſeemed gradually to ſubfide, and ſe 
on the horizon, formed the reſemblance of a very bright Cre- 
Puſculum: That this was the ſtate of this phænomenon at firſt, i 
abundantly confirmed by the unanimous conſent and concurring 
teſtimony of ſeveral credible perſons; for, by the account 
xeceiv'd from almoſt all the extreme parts of the kingdom, there 
was found very little difference in the deſcription, from what ap. 
9 at London and n. unleſs that in the north of Bug 
8 and in Scorland, the light ſeemed ſomewhat ſtronger 
Drignter. . 8 
f Aitherto the Dr, is obliged to relate the obſervations of orhers, 
wherein he is afraid ſeveral very material circumſtances may be 
N he bimfelf having had no notice of this matter, til 
between nine and ten o clock, being then at a friend's honſe ; but 
vpop the firlt information of the thing, he immediately ran to 
the windows, which happened to regard the ſouth and ſouth-wef 
quarter; and ſoon ved, that tho” the ſky was very clear, 
Let it was tinged with apy odd kind of light; fo that the ſmaller 
were ſcarce tp be ſeen, and much the ſame as when the 
moon of four days old appears after the twilight; and whilſt the 
Dr. and his friend regarded the heavens with attention, they per 
ceived a very thin vapour to paſs before them, which aroſe pre- 
cilely from the eaſt part of the horizon, aſcending gbliquely, fo 
'asto 2 ai * 11 or 20 3 rees to. the i 
but the ſwiftnels with which it was very conhdera 
-leeming_ not inferior to that of lightning, and cdl : wy 
pate along, a fort of momentanedus nubecula, which diſcover d 
Keel, by a very diluted and faint whiteneſs, and no. ſooner formed, 
Put it was 17 before the eye could well take it in, leaving no 
Ae behind it, nor was this a fiogle appearance, but for feycral 
"minutes that they regarded it, 2 x or ſeven times in 3 
minute, the fame was again and again repeated; theſe undula- 
tions of Vapour, as it were, regularly ſucceeded each other, and 
as was confectur'd, at intervals very nearly equal, all of them in 
"their alcent” producing a like trantent nulreula: By this Fe 
| * wk 0 
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cular they were firſt aſſured, that the vapour they ſaw, whatever 
it . by its own proper light, without 
the help of the fun beams; ſor, theſe Nubeculs did not diſcover 
mg wi or yr ag of their paſſage, but only between 
the ſouth-caſt and ſouth, where being oppoſite to the ſun they 
were deepeft ' immerſed in the cone of the earth's ſhadow;”noe 
were they viſible either before or after ; whereas," the: contrary 
2 happened, had they borrowed their light from 


Wark 


between the weſt and north-weſt, the repreſentation of a very 
bright twilight, contiguous to the horizon, out of which there 
arole very beams of light, not _— erect towards the 
Vertex, but ſomewhat declining to the ſouth, which aſcending 
by a quick and undulating motion to a conſiderable height, va- 
Abel in a little time, whilſt others, tho? at uncerta in intervals, 
ſupplied their place; but at the ſame time, thro' all the reſt of 
the northern horizon, viz. from the north · weſt to the true caff, 
there did not appear any fign of light to ariſe from, or join to 
the horizon ; but on the contrary, what appeared to be ancxceed- 
ing black and diſmal cloud ſeemed to hang over all that part ot 
it; yet it was no cloud, but only the 3 
nary pure and limpid, fo that the bright ſtars clearly in it, 
and particularly the rail the Swan then very low in the north, 
the blackneſs manifeſtly proceeding from the neighbour 

of the light, which was collected above it; for, the light had 
now put on a form quite different from all the Dr. has-hutherto 
deſcribed, and had faſhioned itſelf into the ſhape of two La- 
ming or ſtreaks, lying in a poſition Ito the horizon, 
whoſe edges were but 41] terminated ; extended themſelves 
from the north by eaſt to the north-eaſt, and were each about a 
degree broad, the undermoſt about 8 or 9 degrees high, and the 
other about 4 or 5 degrees over it; theſe kept their places for a 
long time, and made the ſky ſo bright, that the Dr. thinks a 
— Gn eaſily have read ordinary print by the help 


Whilſt they ſtood aſtoniſhed at this ifing Gght, and were 
expecting . was farther to 3 extremity of 
the upper Lamina gradually bent downwards, and at lengtn 
cloſed with the extremity of the other that was under it, {6 as 
do ſhut up on the north-fide an intermediate ſpace, which ſtill 


con- 
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continued ana, 00, the eakginatilong pier in the ſaid in. 


claded ſpace, they ſa 4 great number of ſmall columns or whi- 
tiſh ſtecaks appear. ſuddenly perpendicular to the horizon, 
reaching from the one Lamina $0: the other, which inſtantiy 
appearing were too quick for the eye, ſo that could not de- 
termine, whether they aroſe from the under or fell trom the uppe 
Zamina; but by their ſudden alterations they made * 
r might well be taken to reſemble the conflict of 
men in battle. 4; 
And much ahout the Tame time, there began on a ſudden to 
, low under the pole and very nearly north, three r 
nis ares's like clouds, diſcovering themſelvcs in the pure, 


but very black {ky by their iſh ug t; theſe, as they broke 
out at once, ſo after they continued a fw. minutes, dilap- 


peared 


as quick as af 2 curtain had been drawn over them; nor 
of any determined figure, but both in ſhape and fe 
properly b jompered to 4mall clouds illuminated by the 

Feds arodio 3 
this, there aroſe from above the aforeſaid two 
large ö figure, te ſembling a ſpear, 

op, whole ſicles were inclined to each other in 

of about four or five degrees, and which ſcemed to — 
zenith or beyond it; this was carricd with an e£quable, 
flow motion from the N. K. where it aroſe to the 


tail, 'which are but of the fifth magnitude, ſuch was the extreme 
rarity and tranſſ of the matter of which it conſiſted. 
This ſingle beam was £ far remarkable above all thoſe, that 
at While before either -preceeded, or followed it, that 
— the circumpolar ſtars had at the ſame in- 
been accurately obſcrved, for inſtance, at London and Or- 
rd, whole' difference of longitude is well known, we might 
by be enabled to pronounce with ſome certainty, by the dir 
of its aſpect, concerning the diſtance and height thereof, 
undoubtedly were A tho” hitherto we can 
no ways determine them; but as this phanomenon found all 
thoſe . Killed in the obietvation of the heavens unpre- 
red, and-unacquainted with what was to be expected ; jo it 
all of them ſurpriſed and aſtoniſhed. at the novelty. thereof; 
When therefore, for the future any ſuch thing ſhall happen, all 


thoſe that are curious in aſtronomical matters nn 


— 
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niſhed and intreared to fer their clocks to the apparent time, for | 
inſtance, at London, by allowing ſo: many minutes, as iö che dift 
{rence of moticdliam ; abd: them to note at tHe end u every; half 
Hour preciſcly; the ccact ſitustiom of what at! that dme t 
remarkable: in the ley; and particularly, he adpny -choſe 
rery tall ids ſo emigent aboyethe reſt, unt che likely 
to be {cen fartheſt ; to the intent that by ictimpazing holt ohen 
5 in che ſame chotent in diſtant: places, the diffe- 

their aa imutiu may: ſervo t determine ho far cho 
R n * * nid . 0 row 
It being now paſt 11 0 and nothing new affering itſeli 
to the 5 but the repeated phaſes of the ſame iphimnomenon; 
che Dr. and his friebd continued no in the chill of the 
dight alt; but returning to his own-bou he made haſte to hi 
apper windows, which conveientiy co 

of the heavens ; and be ſbon 


black ſpate the ſegment; as it were, of h 
re, cut off by the horizons it ſeemed to dhe cye Like a date 
„ but was not really ſo; for, byiche 1 tho; (mall ſtare 
appeared thro* it more clearly than uſual, conſidering how Joo 
y were, and upon this as a baſis reſted the Lumen uu 
forme, 'whith/was no other that a ſegment of a ting or none of che 
ſphere, intercepted betueen two 'parallel:lefilex cigelee, chr pff in 
hke manner by the horizon; or the ſegwent of a very broad iin 
but of one umi ſorm colour, vis. a flame · colout᷑ ino lining to 
low, the center thereof being about 40 degrees: below the hon 
2on; and above this there were ſeen ſome rudiments of a math 
larger ſegment, with an interval. of dark ſky. \berwern;. hut chi 
was ſo exceeding faint and undetermined; that he. could make u 
eſtimate thereof. Nai; 1 een : wot 
Ie Dr. attended this phænomenon till near thres. in the mon. 
ing, and the riſing of the moon 5 but for above tw ho togey 
ther, it had no manner of change in its appratance, nor diminuf 
tion or iocreaſe of light; only ſometimes, ſor very ſhort inter+ 
vals, as if new fuel bad bees caſt on 4 fire, / the; light ſeemed to 
undulate and ſpark le, not unlike. the riſing of, yYaporous imoke 
out ed great blaze, when agitated x but by this @teptiagce and: 
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watching' me Dr. aſſured himſelf of one thing, vis. that this 
Nis like figure did by no means owe its origin to the fun beam j 
Br, about three in the morning, the ſun P N be- 
tween the N. and E. this aurora did not fol 


n 2107 Of 4TH0T1E] | 
- Hitherto the Dr. has endeavoured: to repreſent by words what 
| | een ache wache d- 


- 
- * 
* 


it had near its 


vem, the 


t that patt of the 
t, that 


| and black; as if all that li 
had bern then collected into 


two 
1 the weſt and north-weſt and no 
- E, out of a brightneſs adjoining-to the ho- 
rizon, conical beams as M. L. N, after the ſame manner as at 
firſt 577 g TP " ” | ” - 5 * Y [ k 


I the mean zime the ſtreak CD at its northern extremity 
bent d and joined with the under ſtreak A B at E, and 
included the ſpace DCE AB, which till kept open at the other 
extremity towards the eaſt; and in the mean time, out of the 
very clear ſky, ſome luminous ſpots, ſituated and figured as at 
856, G, G, preſented themſelves to the eye, in colour much 
like the Lamims; theſe did not appear all together, but came 
Cw yet ſo as that two or three of them were ſeen at a 
time; as their coming ſo their diſappearing. was inſtanta- 
neous ; likewiſe at the ſame time the ny r 9 1 

PF; F, FP, F, poſſeſſed that part of the ſpace be- 
nn next io E; and by their ſudden © 
irregular motion; and the vaniſhing of ſome, whilſt others at the 
ſame time eme gave 'occafion to the notion of thoſe who 
fancied battles ought in the air; laſtly, from about the middle 
of CD, there ſuddenly aroſe a cone or obeliſk of à pale whitiſh 
Ughr, as H, larger than any hitherto teen ; oi, DO. 
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eaſt to welt, with a motion ſufficiently ar, was carried to K 
in the north-weſt, and there diſappeared: In order to ſhew by 
the ſame figure the appearance of the laſt hours after midnight, 
it is to be obſerved, that the light at Q is repreſented much 
3 than what appeared in the welt about 10 o'clock, io as to 
bit that other truly ; in. this caſe the point Q mult by the 
imagination. be ſuppoſed transferred to the interſection of the ho- 
ron and meridian under the pole; the ſcheme indeed could by - 
no means be contri ved to anſwer the ſur{uling RY this Liane 
menon afforded ; fince even the eye of no. one fingle oblerver 
= ſufficient to follow it in the ſuldennel and frequency of its 
at10ns, ; 
Thus far the Dr. has attempted to deſcribe what was ſeen, not 
being able to ſay any thing more of the firſt and moſt {urprifing 
part thereof, which however frightful and amazing it might ſcem 
to the vulgar . beholder, would have been to him a — agree- 
able and wiſhed for fight : The like is not recorded in the H 
lip annals fince the year 15974, in the reign of queen Z/izaber 
„as we are told by Camden and Stow, cye-witnefles of full 
cient credit, much the ſame ſurpriſing phænomena were een, 
with almoſt all the ſame circumſtances as the preſent, ſor two 
nights ſucceſſively, viz, on the 14. and 15. of November of that 
f | 


year, 

Nor, indeed, was this ſo rare a fight, as it has been ſince; 
we find in a book, entitled a. de ſeription of meteors, reprinte 
at London in 1654, whoſe author writes himſelf . F. DoD, 
that the ſame £4 , Which he there calls: burning ſpears, was 
ſeen at London on January 30. 1560.. and again, by the teſti- 
mony of Hou, on the 7. of October 1564. And foreign 
authors we learn that in 1575. the ſame was twice repeated in 
Brabant, uis. on the 13. of Fobrugry and 2. of. September; 
and ſeen and deſcribed by Cornelius Gemma, proſeſſor of mec - 
cine in the univerfity of Louuain; who, in a tract on the prodt» 
gics of thoſe times, after ſeveral ill-boding prognoſtica, very 
properly deſcribes the Cupola and Corona, that be ſaw in the 
Chaſma, as he calls it, of February, in the following manner ; 
* little after, ſays he, ſpear and new flames arifing, the iky 
* ſcemed to be all on a flame, from the north quite up to the 
* zenith ; and at laſt, the face of the ſky was, for a whole hour 
a together, changed into the uncommon form of a dice-box, the 
blue and white changing alternately, with uo Jeſs fwifineis and 
* vertiginous motion than the tun beams do, when refleted from 
* a mirror,” Here it is [pretty remarkable, that all cheie tour 
Vo. VI. 6 D d 
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arances, already mentioned, fell exactly upon the fame age 
the moon, 27/5, about two days after the change. 
As to the other of Hpiember in the ſame year 1575, Gemma 
writes thus ; * the form of the Cha ina, of the * of September 
" following, immediately after ſun-ſet, was indeed, leſs readful, 
but ſtill more confuſed and various; for, in it, were ſeen a great 
5 many bright arches, ' out of which gradually iſſued ſpears, 
© citics with towers and» men in battle array ; after that, there 
were excurfions of ras every way, waves of clouds and bat- 
* tles; they mutually purſued and fled, heeling round in a fur- 
: prifing manner,” From hence it is manifeſt, that this phano- 
wenen appeared in our neighbourhood three ſeveral times, and 
that with confiderable intervals, within the compaſs of one year; 
tho our Egli hiſtorians have not recorded the two latter; nor 
did Gemma 2 that of November 1574, as it is moſt likely, by 
reaſon of clopds: After this in 1580 we haye the authority 
Michael TT in 1:h, de Cometa 1 580. (himſelf a good aftrs- 
nomer, and {till more famous for having been the great Keplers 
tutor inthe ſciences) that at Baknang in the country of Wirten. 
= in Germany, theſe Chaſmata, as he likewiſe calls them, 
were ſeen by bimſelf no Iefs than ſeven times within the {pace of 
a twelve month; the firſt of theſe, and the moſt confiderable, 
pened on the very ſame day of the month with the preſent, v. 
on. Sunday the 6, of March, and was attended with much the 
fame circumſtances ; and again the Tame things were ſeen in a 
very extraordinary manner on the 9. of April and 10, of Sp 
zember following ; but in a leſs degree, on the C. of April, :1, 
of September, 26. of December and 16, of February 1581; 
he laſt of which, and that of the 21. of Seprember muſt nee 
oh been more conſiderable than they then appeared, becauſe 
the moon, being near the full, neceſſarily effaced all the fainter 
lights : However, of all theſe no one is mentioned in our annals 
have. been ſeen in England, nor in any other place that the 
Dr. could find. | 
. The next was that of 1621. on the 2. of Seprember O. S. ſeen 
all oyer France, and well deſcribed b 1 og in bis phyfics, 
who calls it Aurora borealis; this, tho' little inferior to what 
the Dr. ſaw, and appearing to the northward both of Rowen and 
Parts, is no where Lid to have been obſerved in England, over 
which the light ſeemed to lie: Another was ſeen all over Ger. 
any in 1623, thus deſcribed by Kepler; on , of November 
1623 24 glowing ball was ſeen generally all over Germany ; in 


* Aultria it was allo ſaid to give a peal like thunder; WRT ve 
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« 1 ſuppoſe to be falle, the deſcriptions, that are extant; cor 


* firming no ſuch thing. And fince that time for upwards of 80 


cars, we have no accounts of any-ſuch fight either at home or 


m abroad; the firſt we find, was one of ſmall continuance, 
ſeen in Treland by Mr. Neve on the. 16. of November 1707, Vide 
Phil. Tran. N“ 320. And in the Mi/cellaneas Berolmenſia, 
publiſhed in 1210, we Karp, that in the ſame 17 1707, both 
on the 24, of January and 18. of Frnaty, O. S. ſomethi 
of this kind was ſeen by M. Olaus Romer at Copenhagen ; and 
again on the 23. of February, the ſame aſtronomer oblerved 

ſuch another appearance, but much more confiderable, of 


which notwithſtanding he only faw the beginning, by reaſon f 


interpofing clouds: But the ſame was ſeen that night by M. Gorz- 
fried Kirch at Berlin, upwards of 200. miles from-Copenhagen, 
and laſted there till paſt 10 o'clock at night; To theſe add ano- 
ther ſmall one of ſhort duration, ſeen near London, a little before 
midnight between the 9. and 10. of Auguſt 1708, by the biſhop 
of Hereford, and communicated to the Royal Society; ſo that, 
it ſeems, in little more than 18 months this fort of light has 


been ſeen in the ſky, no leſs than five times in 1707, and 1708. 


Hence we may-reaſonably conclude, that the air or carth, or 
both are ſometimes, tho' but ſeldom and at great intervals, diſ- 
poſed to produce this phenomenon; for, tho" it be, probable, 
that many times, when it happens, it may not be obleryed, 48 
falling out in the day time, or in cloudy weather, or bright 
moon · ſhine; yet that it ſhould, be ſo very often ſeen at Jome- 
times and ſo ſeldom at others, is what cannot well be accounted 
for that way: The material cauſe of . thele appearances may 
probably be the vapour of water exceedingly raxified by {ubter- 
rancous fire, and tinged with ſulphureous teams ; which vapour 
is now generally taken by our paturaliſts to be the cauſe of earth. 
quake, and as carthquakes happen. with great uncertainty, and 

ve been ſometimes frequent in places, where for ſexeral years 
both before and after they have not been felt ; fo in like manner 
e appearances, we are now. accounting for, may be ſuppoſed 
produced by the eruption of the pent vapour thro the pores of 
the earth, when it is not in a ſufficient quantity, nor ſudden 
enough to ſhake its ſurface, or to open itſelf a paſſage by .rend- 
ing it; and as theſe vapours are ſuddenly produced by the fall of 
water upon the nitro · ſulphureous fires under ground, they might 
well be ſuppoſed to acquire from thence a tincture, which might 
diſpoſe them to ſhine in the night, and a tendency. contrary to 


that of gravity; as we find the yapours of gun- powder, when 
20 75 54 ** 0's en, 5 
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heated in Yacuo, ſhine in the dark, and aſcend to the top of the 
receiver, tho exhauſted. 
Nor ſhould the Dr. ſeek for any other cauſe than this, -if in 
ſome of theſe inſtances, and particularly in this whereof he treats, 
the appearance had not been ſeen over a much greater part of the 
earth's ſurface than can be thus accoupted for ; it having been 
viſible"1n this laſt from the weſt fide of Treland to the of 
Ruſſia and Poland on the eaſt, extending over at leaſt 3o de- 
grees of longitude and in latitude from about 530 degrees over 
almoſt all the north of Europe; and in all places 2 5 


the Tame time the ſame ſurprifing circumſtances, as appeare 
the public News: Now this is a ſpace much too wide to be 
ſhaken at any one time by the greateſt earthquakes, or to be af- 
fefted by the perſpiration of that vapour, w being confined 
and wanting vent, might have occafioned an earthquake; nor can 
we this way account for that remarkable particular, attend; 
theſe lights, of their being always ſeen on the northfide of the 
horizon, mor my to 3 ＋ 8 of being able . 
Wherefore, laying -afi 0 ing able to in 
theſe things by hs ary N exhalations of — 
or waters, we are forced to have recourſe to other ſorts of effſu-· 
via of a much more ſubtile nature, and which perhaps, may 
ſeem more adapted to bring about thoſe 8 quick mo- 
tions we have ſeen; ſuch are the magnetic effluvia, whoſe atoms 
free] te the pores of the moſt ſolid bodies, meeting with 
no obflacle from the interpoſition of glaſs or marble or even gold 
itſelf ; ſome of theſe do, by a perpetual efflux, ariſe from the 
rts near the poles of the magnet, whilſt others of the like 
ind of atoms, but with a contrary tendency, enter in at the 
fame parts of the ſtone, thro' whic 7 cely paſs, and by a 
kind of circulation furround it on all fides, as with an atmoſ- 
phere, to the diſtance of ſame diameters of the body: This 
cy es Cartes has endeavoured to explain in Princip. Phi- 
. Hb. 4. by the hypotheſis of the circulation of certain ſkrew- 
like or flriate particles, adapted to the pores they are to enter. 
But without enquiring how ſufficient the . hypotheſis 
may be for anſwering the ſeveral phænomena of the magnet, and 
that the ſact may be the better comprebended, the Dr. exhibits 
—4 manner wo = 3 4 the * en en 2s 
are ex to view, acing t es of a Terrella or 
ſpherical magnet on a 2 bo the 2 the horizon of a 
right ſphere ; then ſtrewing fine ſtee] duſt or filings very thin on 
the plane all round it; the particles of ſteel, upon a continued 
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gentle knocking on the underfide of the plane, will gradually 
conform themſelves to the figures in which the circulation 1s 
performed ; thus let A BCD Fig. g be a Terrella, and its poles 
A the ſouth, and B the north; and by doing as preſcrib'd, it 
will be found, that the filings will lie in a right line, perpen- 
dicular to the ſurface of the ball, when 1n the line of the ma 
netic axis continued; but for about 45 degrees on either fide, 


from B to G or I, and from A to H or K they will form them - 


ſelves into curves, more and more incurvated as they are re- 
moter from the poles, and withal more and more oblique to 
the ſurface of the ſtone, as the figure truly repreſents, and as 
may read * be ſhewn by the Terrella and Apparatus for 
that purpoſe in the Repoſitory of the Royal Society : Hence it 
may appear, how this exceeding ſubtile matter revolves, and 

rticularly how it permeates the magnet with more force and 
in greater quantity in the circumpolar parts, entering into it 
on the one fide, and emerging from it on the other, under the 
fame oblique angles; whilſt in the middle zone about C and D, 


near the magnet's equator, very few if any of theſe particles do 


impinge, and thoſe very * 

ow, by ſeveral, and thoſe very evident arguments, it ap- 
pears, that our globe of earth is no other than one large m 
net, or rather two magnets, the one including the other, as t 
ſhell includes the kernel (for, ſo and not otherwiſe we may 
explain the changes of the variation of the magnetic needle ) but 
to our preſent ' purpoſe the reſult is the fame: It ſuffices, that 
we may ſuppoſe the ſame ſort of circulation of ſuch an exceeding 


fine matter to be perpetually performed in the earth, as we 


obſerve in the Terrella ; which ſubtile matter freely pervading 
the pores of the earth, and entering into its ſouthern pole, may 
pals out again into the æther at the ſame diſtance from the 
northern pole, and with the like force, its direction being (ſtiff 
more and more oblique, as the diſtance from the poles is 


greater; further the Dr. ſuppoſes, that this ſubtile matter, no 


otherways diſcovering itſelf but by its effects on the magnetic 
needle, entirely imperceptible, and at other times inviſible, 
may now and then the concourſe of ſeveral cauſes, very 
rarely coincident, — to us hitherto unknown, be capable of 


5 ſmall degree of light, perhaps from the greater 


denſity of the matter, or the greater velocity of its motion 
after the ſame manner, as we ſce the effluvia of electriea 
bodies by a ſtrong and quick friftion emit light in the dark, to 
which fort of light this ſeems to have a great affinity, 
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This being allow'd, the Dr. thinks we may readily aſſign 3 
cauſc for ſeveral ſtrange appearances, and thoſe che moſt diff. 
cult to be otherwiſe accounted for; as why theſe lights are 
rarely ſeen any where clſe but in the north, and never, that we 
hear of, near the equator ; as alſo why they are more fre. 
quently ſeen in Heland and Groenland than in Norway, tho 
nearcr the pole; for, the magnetic poles, in this age, are to 
the weltward of our meridian, and more ſo of that POO 
and not far from Groen/and, as appears by the variation of t 
nyc, obſery'd in 1716, full 12 degrees at Zondon to the 
Welt. | ; 

The erect poſition of the luminous beams or Hrtriæ, ſo often 
repeated that night, was occafion'd by the riſing of the vapour 
or lucid matter, nearly perpendicular to the carth's ſurface; 
for, any line, crefted rpendicularly on the ſurface of the 
globe, will appear erect to the horizon of an 2 proce any 
where in the ſame ſpherical ſuperficics, as d demon- 
ſtrates in a plane, that any line, at right angles to it, will ap- 
pear e to that plane from any point thereof; that 
it ſhould be ſo in the ſphere is a curious propoſition, not ve 
obvious, but demonſtrated from Prop. 5. lib. 1. Theodoſid 
Sher. tor, by it all lines erect on the ſurface paſs thro” t 
center, where meeting with thoſe from the eye, they form the 

lanes of vertical circles thereto; and by the converſe hereof 
it is evident, that this luminous matter aroſe nearly perpendi- 
cular to the earth's ſurface, becauſe it appeared in this erct 
poſition; and whereas in this appearance (and perhaps in all 
others of the kind) thoſe beams which aroſe near the eaſt and 
welt, as L, M, N, were fartheſt from the perpendicular, in- 
clining/ on both Gdes towards the ſouth, whilſt choſe in the 
north were directly upright ; the cauſe thereof may well be 
= prove by the obliquity of the magnetic curves, forming 
ſtill obtaſer angles with the meridians of the Terrella, as they 
are farther from its poles. ti | | 

Hence alſo it is manifeſt, how that ſurprifing Corona, that 
was ſcen to the ſouthward of the Vertex, in the beginning of 
the night, and ſo very remarkable for its tremulous and vibrat- 
ing light, was produced; to wit, by. the concourſe of ſeveral of 
thoſe beams ariſing very high out of the circumjacent regions, 
and meeting near the zenith, the effluvia, of which they con- 
filted, mixing and interfering with each other, and thereby 
Pproducing-a much ſtronger, but uncertain wavering light ; And 

lince all accounts agree, that this Corona was tinged with va- 
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fious colours; it is more than probable, that theſe 

were carried up to ſuch a height, as to emerge out o the 
ſhadow of the earth, and to illuminated by © the direct 
beams of the ſan; whence it might come to paſs, that this 
firſt Corona was ſeen colour'd, and much brighter than what 
appeared afterwards in ſome places, where rhe fight thereof 
was repeated more than once, after the ſun was gone down 
much lower under the horizon; Hence it will alſo be under- 
ſtood, that this Corona was not one and the fame in all places, 
but different in every different horizon; exactly after the fame 
manner, as the rainbow, ſeen in the {ame cloud, is not the fame 
bow, but different to every different eye. 

Nor is it to be doubted, but the pyramidal figure of theſe af- 
cending beams is optical; fince, according to all likelyhood, 
they have parallel ſides, or rather are tapering the other way; 
but by the rules of perſpective, their fides ſhould converge to a 
point, as we ſee in paintings the Hel borders of ſtrait walks, 
and all other lines, parallel to the axis of © viſion, meet as in a 
center; wherefore, theſe rays which aroſe higheſt above the 
earth, and were neareſt to the eye, ſeemed to terminate in cut 
ſufficiently acute, and for that reaſon have been ſup by t 
yalgar to Mm {pears ; others again ſeen from atar, and per- 
haps not rifing ſo high, as the former, would terminate, as if cut 

with planes parallel to the horizon, like truncated cones or. 
cylinders ; and theſe have been taken to look like the Þattlements 
and 70ers on the walls of cities, fortified after the ancient man- 
ner; whilſt others ſtill farther off, by reaſon of their great dil- 
tance, a great part of them being intercepted by the 1nterpolin 
convexity of the earth, would only ſhew their pointed tops, — 
becauſe of their ſhortneſs, have been called /avords. | 

Next the motion of theſe beams furniſhes us with a new, and, 
as it ſeems to the Dr. a moſt evident argument to prove the diur- 
nal rotation of the earth (tho' that be a matter, which at preſent 
is generally taken by the learned to be paſt diſpute) for, thole 
beams, which roſe up to'a point, and did not ach diſappear 
but continued for ſome time, had moſt of t a ſenſible mo- 
tion from eaſt to weſt, contrary to that of the heavens; the 
largeſt and talleſt of them, as . the neareſt, being ſw iſteſt, 
and the more remote and ſhorter beams, being flowers by which 
means the one overtaking the other, they would ſometimes ſeem 
to meet and joſtle ; and at other times to ſeparate: and fly from 
each other; but this motion was only optical, and occaſioned 
the eye of the ſpectator being carried away with the earth 1 


the 
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the caſt; whilſt the exceediug rare vapour of which thoſe beams 
conlifted, being, as the Dr. takes it, raiſed far above the atmo. 
phere, was either entirely left behind, or clic followed with but 
part of its velocity, and therefore could not but ſeem to recede 
and move the contrary way; and after the ſame manner as the 
ſtars, that are_near the zegith, pals over thoſe vertical circles, 
which border on the meridian, much ſwiſter than thoſe ſta 
which are more diſtant therefrom ; ſo theſe luminous rays would 
lecm to recede faſter from caſt to welt, as their baſes were nearer 
2 eye of the ſpectator, and & contrd, flower as they were far- 
Nor are we to think it ſtrange, if aſter ſo great a quantity of 
luminous vapqur had been carried up into the her out of the 
pores of the earth, the cauſe of its cfferveſcence at length abat- 
ing, or perhaps the matter thereof, being conſumed, the ſe effly- 
via ſhould at length ſubſide, and form thoſe two bright Zaming 
deſeribed above, and whoſe edges, being turned to us, could 


emit ſo mach light, that one could read by them: The Dr, 
chuſes to call them . Laming, becauſe, undoubtedly,. tho” they 
were but thin, they ſpread horizontally over a large tract of the 
carth's ſurface ; and whilſt this luminous. matter dropped down 
from the upper_to the under plate, the ſeveral little White co- 
\Jumns, only yifible for the moment of their fall, were formed be; 


tween them by its deſcent ;_ thele, by the ſwiftneſs with which 
they vaniſhed, and by reaton of their great numbers, ſhewing 
themſelves and diſappearing without any order, ' exhibited a very 
odd appearance ; thoſe on the, right ſeeming ſometimes to drive 
and puſh thoſe on the left, and vice verd. ok | 
Theſe are the principal phenomena, of whoſe cauſes the Dr, 
would with more certainty have given his thoughts, had he ſeen 
the whole from the beginning to end, and have added his own 
remarks to the relations of others, eſpecially, if he could by any 
means have come at the diſtances thereof: If it ſhall be thought 
an odd ſuppoſition to aſſume the effluyia of the magnetic matter 
for this purpoſe, which in certain caſes may themſelves become 
luminous, or rather ſometimes carry with them out of the bowels 
of the earth a ſort of atoms, proper to produce light in the 
Aber; the anſwer is, that we are not 9 acquainted with 
any other Kinds of effluvia of terreſtrial matter, which may 
ſerve the purpoſe ; than the magretic atoms, and thoſe of water 
bighly. rarified into vapour; nor do we find any thing like it in 
the ce leſlial bodies, unleſs we except the effluvia projected from 
the bodies of comets to a vaſt height, and which cem by a 0 
4 S  * Centrifuge 
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onions wo ty wits w_ an 3 ſwiftneſs from the centers both 
to go off into tails of a-ſcarce con- 


| 9 (co be the conſtitution of theſe cometi- 


cal ech the we the inhabitants of the earth can know but little 
that they are evidently excited by the heat of the ſun; 
— this meteor, if it may be — 18 ſeldom ſeen * 
. the polar regions of the * and that moſt commonly in 
the winter 5 2 2 but whateyer may be the cauſe thereof, if 
this be not, . he Dr. has followed the 810 axiom of the ſchools 
viz, entia non efſe temere nec oh [que neceſſitate multiplicanda. 
Laſtly, ont voie the Dr, mentions what, near 25 years 
175 he had publiſhed in Phil. 7 Ne 1953 vis. _ 
lappoſing ng the IS to he concave, with a lefler include 
withio it, jn order to make that inner globe capable of being 1 ty 
habited, From; might, not * robably, be Joe ſome Jumi- 
nous med 25 75 between the globes, fo as to make a perpetual day 
below ; "That oy Bert tracts of the ZErherial pace are 
led by ſuch. a medium is evident from r inſtrices 
fn in the firſt paper PX this Tranſattion ; and Fa 
um ſhould be thus inc loſed with the earth, "what ſhould hinder 
but we may be allowed to ſappoſe, that ſome parts of this Juc} 
ſubſtance may, vn very extraordinary occaſions, tranſude thro 
and penetrate the 'Correx or ſhell” of our earth, and eg got 
looſe, may afford the matter of which this meteor confilts 
ſeems to be favoured by ane conſiderable circumſtance; vis, mat 
the earth, becauſe of its diurnal rotation, being neceflarily of the 
hgure of . ff. 10 herd id, the thickneſs of the Cortex, in che po- 
lar parts. of lobe, is considerably let than towards the 
15 and * e, more likely to 124 aſſage to theſe ya- 
whence a reaſon may be aſſigned, why theſe lights are 
2 ſern in the north: But the Dr, would lay no more firels 
Hr conceit than it will bear, 
having been obſerved, chat, in 4415 and 1580, wherein 
this appearance was. frequent, it was ſren not far from the times 
the two equinoxes, the Dr. fhinks” it may be worth while for 
curious to beſtow ſome attention on the heavens in Seprember 
ind Ofober, 19163 und, in caſe it ſhould again happen, 10 en- 
deavour to obſerye, "by the method the Dr. 5 here 1aid down, 
what ma derermine, with ſome degree of exactneſi, the diſtance 
and beight * without which we can fcarcel come 0 N. 
jaft nn | | 
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1 Lal as day, till after 12 &clock ; it ap 


218 | MEMOIRSYS th 


45 Account of the Phet mum of 8 * as = 
mat ſten on the Ocean, near e jr ab An 77 toger her 


with an Account of the return : ſort ꝙ appear- 
pril 1 ane 2 £747; FR Phil Kat 

N the preceeding Tranſaction, thank i is red) 28 ls: an ac- 
ods of th the 2 ſeen in the heavens, on the 
Sch of March, 1715-16, as could be gather'd from the fever 
accounts of very diſtant ſpefators ;5 and fince that time all 
that could be added thereto, is, that, at Parit, rhe light was fo 
inconſiderable, as not to be regarded; hot By a Jetter dated 
April 19th, 1516, from on board a 1 N59 in 
America, there is the following account; 7 the 6th, of March 


ar 9 o'clock in . we being then in the Lat. of 
© 45: 39 (ofthe N. W. coaſt of Hain) clear cloud appear'd 


Ne 348. p. 430. 


* caſt of ue, bot far diſtant from our zenith, which 1 7 8 5 


* darted itſelf forth into à number of rays of light eyery 
6 * ike the tail of a comet, and of ſuch # Ny th," to 4 

© within a ſhort way of the horizon; there likewile ap ard a 
© body of light N. N. E, of us, which continded Atta 
cared at 3 good diſ- 
© tagce from us, and it darkened on a ſuddev,” Hence bf 1 
ſeem, that the vapour, which caus'd this appearance 
indifferently out of the occan, and the Jand ; N Aae e 
may conclade its great ſubtility, ſince it covld permeate % 
great a quantity of water, a till rere in ite velocity ; which 
18.2 circumſtance de ſerving the farther conſideration oft 
curious. 

But fince this, moſt of the ſame hepomena have ern * 

peated three ſeveral nights facce(iy rely; We, on the Jaſt 

larch, and the firſt ſceond of April, The beſt. and 105 

eſt account the two firſt 1s given by Dr, Taylor in 4 letter, 
5 April 2, from r ar neat Gant, 5 ip Northamptot: 
fire, who thus deferibes them; On Suurday night laſt, and 
« laſt night, L ſaw appearances of the ſame kind, with thoſe of 
* Marth o, but not to be com wo with them tor extent and 
. 9 6 they both began r fun ſet, and continued 
till after 12, but how 9-4 3 8 tell; they wert 

both about to or 15 degrees to the 1 of the north, and 
took vp about 80 degrees of the horizon; and the 222 
* role about 30 de yas bigh, with a dark — = op 


+ was ſeen in the fromgwhence ſprung ou ſeveral bodie 
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* of light, which immediately ran into ſtreams, aſcending 
about 30,.or at leaſt 40 dogrees high; there was no flaſhin 


© of waving light, but, in all other reſpeRts, theſe Tights w 
of the ame kind with what we ſaw at London; indeed in that 


laſt nigh, there was one phznomenon like the flaſhing light; - 


„bor, a of light about 15 or 20 degrees long, and paral- 
jel to the horizon, roſe till it came about fix degrees” above 
"the black bafe, and then ſent up two ſtrong ſtreams of light 
"about 40 "degrees high, which at top daih'd againſt each 
other, andUtlappear'd”,  * A le, 
At "London the firlt night, March 31, it did not begin to 
radiate; till towards midnighr, and was ſeen but by few curious 
perſons; the beams not rifing very high, and ſcarce appearing 
over the houſes, were taken little notice of; but, by the relation 
of theſe that ſaw it, it was much mote conſiderable than th 


' next night after Zaſter-day 4 for it then emitted but few, anc 


thoſe very ſhort beams, moſtly terminating in a ſharp point, 
N diſappearing; only that beginning to ſtream as 

as it became dusky, it was very oblervable that 
thoſe rays which aroſe out of the welt end of the luminous 
arch, next the ſun, were enlightened by its beams, and ſhew'd 


themſelves much brighter than thoſe, which fprung up. under” 


the pole, or to the eaſtward thereof; and after 9 o'clock, till 


midnight, there aroſe no more beams; the laminous arch 


uhh ics black baſis ſettled down very low in the, northern 


120m. n | : 
Theſe ſame two nights, by che obſeryation of Mr. Zinges, 


the like appearance was ſeen at Dublin, about the hours 
gor 10; at which time, in the former; night, it was near 30 


bright as in a moon-light night: And from France we bad an 


account, that on both thoſe nights, the ſame was ſeen at Paris, 
with much the ſame eireumſtances as at Dublin; ſo that it 
ſeems, this meteor, tho' no ways comparable to that of the 
6th of March, was feen at no f than . 1 50 leagues diſtance, 
and probably much farther. . raed g 
following night, April 2, when it began to be dark, 2 
luminous arch appear d in the north, with a Very narrow black 
bottom under it, very low and depreſe d to the horizon g.por 
was it ſcen at or about Zondon to project any pointed rays 46 
the former! But what was moſt remarkable that cveniny was, 
what was ſeep at London by Mr, Fault about 9 that nights he 
being in the open air at that time, Jaw in an inſtant 4 7 5 


ray of very white light appear in the caſt, out of the pure 
r aſt n 


- 
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then very (crene and calm; it very much reſembled the tail of 


n comet, and was about 20 degrees inclined, from the 


diculac to the right, beginning about 7 of Bayer in the Corene 
bores, and terminating about | the Informis, call'd by ſome 
Cor Carols ; this, after appearing but for a very ſhort time, 
diſappeat d at opce, as in a moment, hen on 2 ſudden ſuch 
another beam was inſtantly produced, not exactly in the fame 
lace, but in the ſame ſituation; its lower end, being about 
20 degrees high, was terminaied exactly between x and , in 
the right hand and arm of Hercules, and the middle of-it-paſ'd 
overs and pin the girdle of Bootes, and thence , proceeded 
weltwards, leaving. Cor Carols foyr or five degrees. to the 
porthward; after it had continged in this poſition near 10 
minutes immoveable among the ſtars, it began to move ſlowly 
towards the north; and the lower end paſſing over the northern 
edge of the Crown, and the ray itſelf over Gor Caroli, it grew 
fainter and vaniſhid, continuing in all about 20 minutes ;.this 
Jatter, with ſome interruptions, extended between Caſtor agd 
Pollus very far into the weſt; and about that time the fame, 
or ſuch another beam was ſeen at St. {/aph by Dr. Sranley. 


Some of Sir Waac Newton's Experiments of Light and 
Colours, Nr before the Royal Society; by Mr. Deſa- 
goliers, Phil. Tranſ. N' 348. p. 433- We 

H E manner of „ „., the primitive colours of Ii 
to ſuch a degree, that it any one, of the ſeparated lights 


* 


be taken dy Its colour ſhall be found unchangeable, - was 


not publi ore Sir ase Newwion's Optics came abroad 
for want of knowing bow this was to be done, ſome gentlemey, 
of the Engliſh College of Liege, and M. Mariotts in France, 


and ſome others, took thoſe: for' primitive colours, which 


are made by immittirg a beam of the ſun's light into a 
dark room thro a ſmall round hole, and reſracting the beam 


by a triangular priſm of glaſs placed at the hole; and by trying 


the experiment in this manner, they found, that the colour, 
thus made, were capable of eee thereupon gave out, 


_ that the experiment did not ſuccted: And the Editor of the 


Atta Erndir. for Offober 1713, p. 441, | defir'd, that Sir 
Jfaac Newton would remove t ET Wer The objettions, 
Joy rhe editor, made by learned men both in France and 
gland aga inſt the theory of colours, were happily anſwer'd 


1 
1 rf e fagacious Mr. Nezw/on, as is abundantly evident from 


- 
- o 
E 


e Ph ſophical Tranſaftions, Ne 84, 85, 88, 96, ,. 


121, 


« ory by the late in 
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- 121, 12 „ 18; whence many do wiſh, he would pleaſe to 


b give his ſentiments on the difficulty ſtarted againſt char the 


ingenious M. Mariotie (who. was both an 
+. ;ndefatigable and ſucceſsful inquirer into nature) in his 
« treatiſe of colours, p. 20% C ſeq. + At the diſtance of about 
+ 25 or go feer, he recciv'd. on. a paper, a ray admitted thro a 
ſmall hole into a dark room, and tranſmitted thro” a trian- 
« gular 2 then he receir'd with another ra in a 
« very oblique poſition the violet colour, poſſeſſing a ſpace 
« upwards. of three lines, and trajected thro' a flit of two 
lines; upon which, he obſerv'd that ſome part of it was 


+ changed into a red and yellow colour; and in like manner 


« he found, that a the red 2 changed into 2 
blue and violet colour; but upon itting this tranſmuta- 
$ tion, it 1s manifeſt, from the A Erud:r. for 1706 p. 60 
* 5 ſeq. that Sir aac Newton's' theory falls to the ground: 
M. Mariotte took the diſtance of zo feet, leſt any ſhould 
object, that by taking a leſs diſtance, the heterogeneous rays 
had not been perfectly ſeparated; but to me M. Marioite's 
experiment would ſeem deciſive, had the entire blue 2 * 
been changed into another. Thus far the Editor of 
Ada Brudit. renn 

In anſwer to which, it is to be obſerv'd, that the red and 
the yellow, which came out of the violet, and the blue” and 


the violet, which came out of the red, might proceed from the 


| bright light of the sky, next encompaſſing the ſun ; and 
— ſeveral forts of rays, Zbich come en, lere parts of the 
ſun's body, are intermix'd in all parts of the colout d Serum, 
which falls upon a paper at any diſtance from the priſm; in 
this manner of trial, for making the experiment ſucceed, the 
light of the bright clouds, immediately ſurrounding the ſun, 
ſhould be intercepted by an opaque ſkreen, placed in the 
open air without, at the diſtance of 10 or 20 feet from the 


hole, chro? which the ſun ſhines into the dark room; and in 


the ſkreen there ſhould be a ſmall hole, for the ſun to ſhine 
thro'; the hole may be either round or oblong, and not above 


J or +; of an inch broad; ſo that the ſkreen may intercept not 


only the bright light of the clouds, next encompaſſing the ſun's 

y, but alſo the greateſt part of the ſun's light; for 
thereby the colours will become leſs mixed; the beam 
of light which paſſes thro* this hole muſt afterwards pals 
Ar — op the * * 5.— Ar 1 be 

| llel to in cen, and the re- 
25 FA * fracting 
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fracting angle thereof be go degrees, or upwards : In this 
manner the experiment may be tried with ſucceſs ; but the trial 
will ve lefs troubleſome, if made in ſuch a manner, as is de- 
Fxibed in Prop. 4. lib. 1. of Sir 1/aac Newton's _ | 
Sir Jaac Newton, therefore, upon reading what bas been 
cited” out of the Ala Erudir. defired Mr. Deſaguliers to try 
the iment in the manner deſcribed in the faid Prop. Ft 
he tried it 5 with ſucceſs before ſeveral of the Rope 
Soicty, and afterwards before M. Monmart and others of 7 
Royal © Academy of Sttences : How this and other concomitant 


experiments were tried, and how they ſucceeded, is deſcribed as 
follows. | | | 


Experiment 1. Having ſewed together end-wiſe two pieces of 
ribbon, four inches long each, the one blue and the other red, 
whoſe common breadth was f of an inch; Mr, Deſagnliers 
exuſed it to be held in fuch a manner, tar the light which #4 
from the clouds thro' the window was fo reflected, that the angle 
made by the rays of light, which came in at the middle of thi 
window, with the plane of the ribbon produced, was equal to 
the angle made by a line drawn from the ribbon to his eye and 
the faid plane of the ribbon ; his eyr was placed as far behind 
the ribbon as the window was before 1t, the diſtance from which 
to him was about 12 feet ; then looking thro a priſm at the rib- 
bon, it ared broken aſunder, where the blue and red half 
were joined ; if the priſm was held with the refracting ang 
downwards (or laid with one of its planes flat upon the naſe) t 
blue half of the ribbon appeared to be carried down lower than 
the red as at B, R, Fig, r. Plate VII. but if the refracting angle 
of the priſm was turned upwards (as when the prifm has one of 
its planes laid flat to the forehead) then the blue half of the 
ribbon was lifted np, as at 8, p. 

The. yore was of white glafs, having every angle of 5o de. 

rees; but when, inſtead of it, one of a greeniſh ſort of 'glats, 
Pach as object gla ſſes of tele ſcopes are made of, was uſed, having 
the refratting angle thro' which Mr. Deſaguliers looked thro of 
about 48 degrees, the ſame phanomen'n was more diſtin, this 
als having no veins, but the red and blue were nearer ro a ſtrait 
ine; in ſuch a manner that if A repreſent the ribbon ſeen thro 
the firſt priſm, B will reprefent the ribbon ſeen thro” the ſecond 
priſm Fig. 2. if the refracting angle of the laſt priſm had been 
as great as that of the firſt, the light being tranſmitted thro' 100 
85 a body of greeniſh glaſs, the phænomenon would not bave 
ucceeded ſo well. TH 
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The bus ribbon being Gmewhat too pale, and the red à little 
dull; he . experiment with a ſleen of blue, and ode 
fred worfted, joined tögether in the middle, as the ribbons 
were befutez; atd the colours of both being very intenſe, the — 
perime nt 8 better _ Nr ys = fe were pre 
Ent, the experiment, t to ſucceed, and — 
rer given in Prop. t. The dy 
Wok r. Ae ics, as far as the directiom, 
there given were" followed: ris , that the blue 
en e firſt caſe, ind lifted 
higher up in the ſecond, was owing” to the greater relraction of 
the” blue ray; for, tho each part of the f 
fied all manner of ta vet the 3 ve — 
rent ; as ald that the b e ribbon ot worſted 7 the bes 
rays thore co y wan the” red rays; e 
worſted the red rays more than the blue ones; beraule the rect of 
blue half, en thio* the peilen, Wi leb Jgteltg chen Hat UP 
red half, and the blue or purple "of the tet half, ſeen hid“ 
priſm was Ttefs intenſe than that of the Hue ha 
Ir is to be obſerved, 38 
aty enlightened body, the phænomenon will not facceed ſo welt; 
the colours of the body, ſeen thro” the prifin, ade with tha 
& the ribbon or worſted; even a Black body wit pot anfiver, if 
t falls upon it; but t muſt be a black cloth behi 4 
ich a manner that no light * upon it cuß be reßkebted, 


1 the phænomenon; and I 4 —_ herd bo 
the priſmm, a concave Zem between“ his oy the pr 
= ak- the the phirnomenon more diſtint i would 2 
wile be. 


Exper.' H. Some days after, the ſun ſhining,” Mr, © 
9 holes H, F 3. in the 22808 mutter 0 
yx room, thr oe letting =- 8 he 722 
means of two pri B fone near e 0 

P c Ore 5 


from' the fun into the two col 

Were thy Ne Pho ing colours were very diſtin, 117 rep 

ellow;, green, blue, purple and violet; now the reaſon 5 7255 
e en ſtinct than * was, that the pris he made 
uſe” of were of the greeniſh glaſs above-mentioned; which is" 
xery free from thoſe veins, by Which the coloars are too moch 
_ other, by cke ben wie priſins of the common, 

The above-mentioned collylr#4 Spectra being: thrown into the. 
room, to the diſtance of about 20 feet from the window, ä 
1 * 


or worſted re. 


— 
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the fan's light came in, he cauſed a piece of white paper , 4of 
an. inch broad and five inches to be held. within Re. 
fracted rays, (at the diſtance of 10 from the windows) which 
3 colours in ſuch a manner, that by turning the 
priſms round their axes, he could make the red. my, of the Spec- 
trum, made by the one prifin, / fall upon one half of the paper, 
and the purp ry of the Spectrum, made by rhe other priſm, 
fall upon the * half for, the Sectra were both — the 
Iines which terminated the long 745 of them towards euch other 
Joſt touching. as appears in the figure, Then, at the diſtance of 
nine foot, looking the the priſm C at the paper thus co 
Nee bent the 
one ſeeming lifted up from the ther or the purple a 
— — a8 t angle of the 
priſm was either held —55— downwards ; the phænome non 
18 much mote diſtinet this way than any . , the 
| „ N e 
a purple ray, but alſo by a ted and a blue, — Hope 4. OY 
hong}, ak; Conner q. or indeed by any two colours, that 
oh other; he hes 55 their places in of + Spectra be to 
294 other of ys the paper appear, when viewed thro 
rther from each other, when the paper is ting- 
2 + . 28 are further from each other in the ferics 
colours in the Spectrum; and neareſt, tho' ſtill divided, when 
S e f e wad ag aper, as ye 2 p13 
” ” green; the paper appears no way di- 
4.4 when coloured with the red 1 1 Spectra, - 2 
Fi 4 ebe, are equally l, 2478 


1 — HI. Mr. De Leer ke fo th oven paer (on wh 
adi. at the diſtance feet from the oblong paper (on which 
a red and purple ray falling, made it look half red and balf pu 
25 and he r the ſaid 1 
ance 5 5 6x feet on the other fide of the Lens, on 3 
white ſheet. of paper 5 where it was obſervable, that when the 
red half * 3 painted on the white pa pet (which was 
known. by of che image being regularly terminated) 
any he lr b bal of the image was confuſed ; bur if the white 
r * ht about 1 inches nearer to the Lens, the 


Pape 
ima the blen hlt diſt inet, and that of the red 
he 1 = loured half red and 
e tried t iment wit „coloured ha a 
F blue (the * i. h carmine 75 blue with ſmalt) mak - 


n 


S 


r 


r ww a TW" ono TIT hoe - Ho 
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1 Nr Sgr. 8 


he otherw 
+ 77 2 


55 


where 
os bf the ſun about nine inches long 's 


Nr Logon equal ii t 


e of the received on a 
4K e 


looking Twp put in oe = 
round Spectrum 

of 18 will have 15 i 15 
coloured Spectrum: 15 — N — 5 


were red, ora 
the violer wW ing op in this as enn N 


N. B, The axis of the e 
riments heneaſier mentioned, muſt be W Un F 3 
that falls thereon; the plane, i ws we oe 
at be kel 0 lch 4 vol FS thet the on W Four 
ny makes with that Ng age oF ir enters, gr bo be — 4 7 = 

made by the middle line of hold wen rays, which 

Ha the ple Geof ch hey. oe wi 
wit anc out * emerge, 1s 
= the le AEH. * : 

Vor-. L 5 F F | If 


446 EMO IRS "of the ; 
tk the plane A C, in; which the ſun beam falls, be turned 


. nearer to A 14 re to the ſun-beam than before, the Spec. 
my 


trim will ch longer; if more inclined to the ſaid beam, 
the Spectrum will be 77 and in both caſes leſꝭ diſtinct ; fee 
the Set n DE and the Spetirum de in Fig. . 11. where H 
þ repreſents the hole in the winde. ſbutter in each caſe; AC, 
46, the plane of the priſm on which the rays. enter; BC, be 
that out of which they emerge; P, 7 the perpendicular, and C. e 
the refrafting angle: If the plane A C be ſtill more oblique to 


HP, all the light will be. reflected, and there will be nb co. 
toured, image or SpeFFrum made by reſraction at all, as in 
Fig. 12, But if it be held ſo as to be more nearly perpendicular 
to the fun beam than in Pig, 10, the whole beam will, it is true, 
enter the priſm ; but meeting with B C the lower ſurface. of the 
priſm, or rather the ſur face of the air contiguous to it, ſome of 
de light will by che plane BC be reflected 10 4s, paſſing almolt 
pe iculatly thro” A B, and the reſt will emerge thro” BC, 
and by. reffaztion form the imperſect Spefirym DE, . as in 
Fig. 16. I the ſun-beam enter A C perpendicularly and in the 
middle thereof, the light will be all reflected, as in Fig. fz. 
Haves of b the plane BC to R, and the reſt by the plane 
AB to; but if the beam fall nearer to A (ſtill perpeadiculich 
jt will if be reflected by * nearer to B, it 
be all reflected by the plave B C. N ey a 
In order therefore to have. the coloured SpefFrum, as it ought 
to be, 'eafe.mulk be taken, that the emerging coloured light may 
form the fame angle with the plane BC, as the immerging light 
does Wien the. plans AC; that is, the angle A EH muſt 
equal toB DG, as was faid above in Fig. 9, which may alſo be 
ſeen” on [the enlightened duſt in the air ; but the beſt way js to 
turn ide priſm on its axis, and at the ſame time look at the co- 
Joared SpeFrum , which will riſe and fall, and become longer or 
ſhorter,” as you turn the priſm ; and between the aſcent and de- 
ſcent of ; the image, it will appear ſtationary ; there ſtop the 
prilm, and the reflection will be ſuch, as is required for all the 
rments hereafter mentioned. | 
eee ax, 40 hy 
any where, Mr. Deſaguliers fixed each 77 of it into à triangy- 
ich there came à wire, 


lat collar” of tin, from the end of wh 
Which was the as of the priſm. produced; and thus he laid it 
on % Wooden pillars, with a notch on the top to teceiye the 
wires, and he fixed it ta a ſmall board juſt by enough to ſang 


firm, as in Fig, 14. . 
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Exper. 3. k the D and thro' it he locked at 
the erde ee, KB. bd then appeared round and 
white, as at 8, Job as if it had bern the ſun's light ered on 
a paper from the hole H, and een with the naked eye; 71 
cake the prot CD muſt be held in a direct line wit x B,. a 
the refracting 52 7055 in the two L. muſt be equal; this Spec- » 
3 2 appearing white but I int, Fr not D adi 
bund; but the beſt way Is to look hed? the lache priſm A 
25 forma the Spefi/wn ; and this may be cafily done, if it 1 


, and then RP will be teen UA ite arid round, and 


at _ 45 50005 Aicectiy from H, as Jo Fig. 
Exper. V N 0 eſaguliers, held'a broad 7 LI, (er 
to a radius of two” feet and. a half," In ſuch 4 manner, t 

hole coloured Spectrum fell deres £ and after refeitidn all the 
colours appeared to:converge, if received on a pape It Pp, but 
when the, paper was held in the Facgs at F in the poli iron 7 F, 
the Spec Fun was Type and perfealy 8 by the RO of all 
the Rae Fl iT the 2 4 99 d at nt rt 

appeared to diverge from bir then re Was up. 
permoſt, which before uſed. to I 1 * anck fo 75 ay 1 
Teried order; He tied the Tame ex tinent' with 4 
foot radius, With one of nine inches, and with of 10 


the ſucceſs was the ſame: F. 16. repreſents the c urs 
29758 5 P. V. Wy kk VL 
N. B. W ele Ut de e 


Care mu 


44 the end of the violet be eaten id by the Lens: ocherwiſe 
the $pefZr um will, pot be perſeAly White ar the Focus'of the glaſs: 
There is no no fixed diſtance of "the peiſm from the Feng, Put ir 
ought to be 2 0 ne ſo near the prilin, that che two ende of "the 


N may fa N nearer the a&is of the Len: thai the e of 
Tens; becauſe chere che refraction is not ſo re 


e Lens L, yg! made the colours converge into white at the 
laced "the Zens 8, 


diſtin baſe or Feu F, Mr. Os 72 ＋ 
which made the white be at f che diffinet baſe of the wo glaſſes 
combined, the experiment ſuccecded as before, as in Fig. 17. 


and 
When the aper Jas held in the Fatty of the Lens, 25 457 
xegcive the. wp image pf gd —_— my * 

"the Lens ; if be intercepted * 3 with 2 the 05 
appeared tinged with purple; interce pted the violet or 
Ret ple ray, or both, the white 2 ringed with red; and 7 


g ted he intercepted at the fame; time, the Spell rum apprare 
7500 and Plor; if any fing — 4 


be a m. ture 0 low, te To 
Ck erben to) Fa upon 175 we reſt rag I teftepted, 


a as tha: 


$6 


s ray, after its refra ” 
| ng 
Mm then he miade the le 
F duo the hole 1 . 


be 


Kretz g 
41 


4 my 
the intermediate rays, which were b this & 
pt e eee e cieling 


11 
2 


* 
N 
; 


R 


1 


ion be io. 
Sever .H 


E colours 


afford unmixcd colours in this experiment, otherwiſe 

por making a hole in che window-ſhutter two 
; in Pig at. be applied a tin-plate thereto, which 
ſliding. op and down covered all this hole in the and only 
.tranſmitted a {mall beam thro” its own hole H, w * 


18. 
A 


means of the lock ing 
4 XV; but to | | 
| reflection of the a aſs, he made ue of the 
of ad a hole therein 5, like wise 
+. of an inch, and placing it at Pp he ſuffered da df whe 
checked — 0 as to full upon the Zens R P 


7 
: 


and ground to of ' four feet and-a 


2 
: 


TER 
1151 


= 
I 


wire turning 

ſtood on another | 
the Tens | 
white and on wh paper, 
ſtrerche ppeared coloured, and 30 or 40 times 


IN; the colours in this caſe were very vivid 
and well only the violet had ſome pale e darting 
its extremity, upon account of ſome eme in ptiim A; 
_—_ coming directly ſrom the ſun, but te flected ; 

ought not to have been, had the fun been lob, enpuphitt 
tuve thrown the rays a good way into the om, wirhout rhe help 
of a looking · glas: To ſhew, that the colours in this. Seltrus 


g 
8 
= 
= 
2 


r . V . 


— 33 
r appeared unchanged; and ry.in te 
book, which crofled the Spectrum, were as diſtinet, as ben igen 
with the naked eye, as in Fig 23. np ir 


= | 157 1 
20 3 „* 7 „ # 4 
* 2 
* * 


eee eee ee 
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N Bi; The axis of the-priſm F ſhould be perpendicular 
2 long axis of the e m, n —. book, whit 
will appeat-28 at 4, and the priſm be in t tion, repre. 
—— F.with its flat fide — the noſes for that * 
molt conyenient poſition ſur looking at the Spectrum in theſe 
iments; | $2 3 git | 
Roms; 7 23-71 et ont. 4 
He {ufler'd the le tay only to paſs thro the hole þ, 
fall upon a book — chatacters of which appear d at g, 
and were as diſtio& thro the priſm, Q, as when ſeen with the 
naked es and he had the ſame ſucceſs with all the other 
Ane, 26:49 Fig, 24. But if a ſun beam 2s 7 come thro! the 
hole H directly upon the book at W, an eye looking at it 
thro a priſm at X will ſee this beam at Y oblong and colout᷑ d, 
and the characters upon which it falls, conſus d, as in Fig. 24, 
It is to be obſerv d har the leut ſhould be very good, without 
veins or blebs, and ground to no leſs. a radius than has been 
mentioned in the experiment; tho' a radius of a foot or tuo 
langer 4s bot amiſs; the priſm ſhould be of the ſame glals a 
the - optic. glaſſes of teleſcopes ; the white, glaſs, of which 
Ptiſms ate uſually made, being commonly full of veins ; and 
ide toom in theſe laſt experiments ought to be very dark. 
A few days after, having procar'd very good priſms, made 
for the purpoſe, of the above mentioned glaſs, be repeated al 
the experiments - before ſeveral members of the Royal Society 
wich better ſucceſs; and had the Spectrum very regularly ter- 
minated, without any pale light darting from its extremities; 
for a ſurthet account of experiments to this purpoſe, vide Sir 
Jaa Newton's Optics Book 1. Part 1, r_— 
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4 erg eaſy Experiment. f0.confirm. Sir Iſaac Newton 
Doctrine of the. different. ene ity 4 the Rays of 
Ligne e the ſame. Phil. Tranſ. N' 345. p. 448. 1 
"A F TEK the Eeperimentum Crucis made by two priſms 
£3. Mr. A would not have given the — 
but that it is ſo eaſy to he made, that thereby ſuch as want 
the Apparatus (or are unwilling to be at the pains to make the 
- Bxperimemtun Crucis) may at any time ſatisfy themſelves 
of the truth of the above-mentioned doctrine ut 
Let the candle A, as in Plate VII Fig. ag beſet before the 
bar of #'chimney looking-glaſs, as H H, which is a piece of 


Jookingclais plate, conſiſting of four planes, ſeen in the tec 
tion thereof «fs. vis. dg, which ts quickfilver'd behind; 


1s 2 plane parallel to it; Id one of the ſide · planes bezell'd 
towards 
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wards d g, ot inclined to it ig an angle 6f Aboct qo deter 
68 from zo to 30 will do, but 2 et the dae the”* 
better, if it exceed not 25 degrees) 4B the other de plane, 
inclined in the ſame hats to g 4: Tbe rays of the candle,” 
which come from A to 2, fall obliquely on the'plane”"s's, 18 
that inſtead of going on to 4, they are by refrattion” made to” 
incline more towards the perpendicular pp, namely rs go o 
in the line 5 C, and then are reflected from the point c on the 
quick-filyer'd ſurface, in the ditection e x, 0 as t make the” 
angle x» cd = i now as the rays, which would go on to 
x, if not refratted. emerge obliquely from the plabe 2þ, they 
leave the direction Cx, and decline from the perpendicular” 
17, and, being differently re fracted, * into four diffe- 
rently colour'd rays, viz. bR a red ray, bY O'a ray made up. 
of orange and yellow; þG B a ray made up of green and blue” 
or a ſca-green, and YP a purple ray: If from the place Ee 
you look full upon the point , the Spectrum ot image of the 
candle at b will appear double, but not mix d; that is, there 
will appear a ſea- green ſpot and a red ſpot, as it were, oe? 
2 another; but not ſo as to produce a mix'd or igterme- 
ate colour; then if the right eye, or eye at E be ſhur, there 
will only appear a green ſpot to the eye ate; if the eye at e be 
Hut, the eye at 1 will ſee a red ſpot only : Tf you come” 
nearer to , fo that the eyes at s1, +2 receive the moſt ang 
the leaſt refrangible rays, there will be a double Specirum, 
vis. a red and a purple one juſt touching, or upon each other, 
and the phenomenon will anſwer as before: If keeping both 
2. open, you direct their axes towards O à point nearer than 
uſual place of the compound n 8. as in Fig, 36, 
which point is in a line from the noſe N to the point 85 or i 
other words, if you Took full at O, or at the end of your Ka- 
ger held in O, the red and the blue, or purple ſpot, 'will ap- 
"y be divided from each Car 9 or mapoer, repre-, 
ented at pr, as in Fig. 27. where the red will a f to be on 
the abt hall and the blue on the left, | STK 2 STAR 
In order to make plain what is meant by /zeing the dp 
and , whilſt we look full at O, Mr. De/agwiers, explains the 
diſtinction between-Jooking and ſeeing, the better to ſhew, how 
this phznomenon proves, that the ſenſation of difſexent coloyts 
is caus'd by rays differently refrafted, OOO ON 
Denni tion 1. The optic axis is a line, which, goiog thro” the 
center of the connexity of all the coats and humours of the eye, 
falls upon the middle of the Rerins,” as 24 or Aa Fig, 6% 
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D. 3, To look 
it in 4 manner, 
the ſaid 


Point as 4, the rays from a may have the 
retraftion.in the eye ) may paint the image of the ſaid 


axis in cach. er Rs 
. 3, Fo ſee without looking, is to direct the optic ax 
other place than to the point, which is then * A 


to Jorma 
in ſuch a 
upon 2 art 
docs 5 fall; namely, either nearer to the noſe 
Fig, 26, at the ö i 
from the noſe than the middle of the Retina, as at 00. in 
Age . COPS TY or noe 

ever is ſeen, by being /ook'd at with both eyes, alwa 

appears „by reaſon, of the communication between th 
middle of the Retina in one eye, and the middle of the Rating 
in the other; there being po ſuch communication between any 
other of the Retina in one cye, and the correſpondent 
part ofthe Reting in the other, when theſe corteſpondent parts 
are equally diſtant from the noſe : There is, it is true, a com- 
munication between the nervous fibres on the right fide. of the 


7 


the Retina of the other eye, and ſo of thoſe on the leſt; but 
no fingle object can be io painted in each ce, as to have in 
image onthe right or left part of one Retiſla, that communi- 
cates with the right or left part of the other, of the ſame bigneſs, 
and at the ſame time as fr the other; becauſe, in whatever 
2 the object is, it muſt be nearer to one eye than to the 
ther, except1t be juſt in @ line from the noſe between the 
two eycs, lee s EY 

| Hence it is, that if there be. two candles ſet before any per- 
fon, the frſt at the diſtance of one foot, and the ſecond at the 
diſtance of two feet from. the eyes; he that looks at the ſecond 
candle at B will ſec it fingle, but ſte the firſt candle, or the 
candle A double; one appearance being in the line AD , the 
other in o AE, becauſe it paints itſelf upon 0 in the Reling 
of cach ye, which points are not the middle points, but far- 
cher fron! the noſe than the middle points ww : $0 if B be the 
xit candle, and C the ſecond, he that looks at B will {ce C 
able, becauſe it is. painted in the Reina at the points un 
fieares the noſe than mz and © will appear to be in the ſawe 
—polirion 6 r in Fig. 27, 6—ͤ—— 


at any point, is to turn both eyes tom 
hs he ade axes, RE an wg 
axis 


their axis, apd (by eit canrerging upon the Ry/ine alter 
apon.che, middle of the Retina. of cach eye, where, the opti 


cals, the image of the poing ſeen will be projetted 
of the Retina of 2 the 85 axiz 
z 48 In 


ints of the Retina mark d n, or farther 


Reting of one eye, and the nervous fibres on the right fide of 
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If yp be two candles diſpos d in ſuch 'a manner, 4 f 
Fig. 30. that by the interpoſition of - a perforated” board F. 
y can paint ide only in the eye R, pin the eye L; ohm 
making the optic axce th meet at B and tend towards p a 
and will each paint an image on the middle of the Ne 
of each eye, by croſſing their rays at B; and thus the two cars 
dles will appear to be but one, or rather to be in one place, 
account of the communication of the middle of esch 
Labs; but if inſtead of the candles, be piece of red fil 
and / a piece of green fil, the ſame poſition of the eyes wil 
make animage at B, appearing like a red and green ſpot toge - 
ther, without a mixture of the colours; if /p be a red hot in 
6d y a candle of ſulphur, the phznomenon will be more-dif- 
inet; iſ the optic 4kcs:/be turned directiy towards . and , 48 
if there was no board F F in the way, there will appear te 
holes in the board, the one having the red hot iron in it, and 
the other the candle. y 4 | 1 


10 in Fig. 25. thoſe which diverge from each other, ſo 2 60 
fall into each eye, cauſe the ſame ſenſations reſpectively, 48 
the rae which come from a red hot iron, and thoſe which come 
from a blue candle; it is evident, that the candle in the firſt 
caſe affords red and blue rays after refraftion, and that thoſe 
ye are differently refrangible, as declining leſs from the 
pendicular v 7; and the purple as UP, declining moſt 
the ſaid perpendicular: The ſame will, c#/e7i5 paribus; bo 
found true in the intermediate rays ; and in ordur to be-aflur'd; 
that the experiment is as Mr. 12 has related it, the 
planes af and fd of the bar may be covered-vith paper.. 
An Account of <vhat appear d upon opening a big-bellies 
Waman ab. Haman % rope 4 3 2 to 


baus continued ſeveral Tears wwith Child; by Dr. Rollings 
Phil. Tran. N 348. p. 452. { 


Sbrewsbrry; and about the goth year of her age; had 
then for the firſt time the common reaſons to believe ſhe Was 
with child; at the time of ber account ſhe had the uſdal figns 
of labour, and a midwife aſſured her it was fo ;- but that the 
child was ſo big, ſhe could not be delivered without bringing 
it away in pieces; but not willing to fubtir to ſuch an ope- 
ration, her pains went ſoon off, and ſhe continued without any. 
other diſorders nne months longer, when ſhe bad again the 
Vox. VI. 6. G g N figns 
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Now, if of the. refraGted guys of the candle in e fl - 


Arie ue man A abdor- dee 


"ſigns of labour, and the ſame midwife aſſur d her as before; 
but perſiſting in her former reſolution, . aſter a day 
or two, went off: Soon after her belly ſwell'd to a ſurpri 
fie: The Dr. ſaw her firſt upwards of 20 years before, when 
her belly was almoſt eren with ber chin, and its Fs wn ſo 
great, that ſhe was oblig'd to r it with a 5 the 
could not ſtand without the help of a' rope from the cieling, 
which aſſiſted her in changing her of ſitting ; ſhe 
— commonly with her arms folded on her belly, her 
ad reſting between them; ſhe had no [x m4 e her legs; 
every other part being emaciated, as is uſual in the like caſes; 
thus ſhe liv'd, without ay app confiderable complaint, upwards 
of 30 years, which the Dr. takes to be the moſt remarkable 
circumſtance in her caſe: ſhe died in May 1715, when this 
ar'd to be an 8 | \ 2 
Bo great a diſtention of the common integuments bad dif- 
torted ſeveral of her ribs, and forced the diaphragm ſo high, 
that it was ſurpriſing to find her breathing could be continued 
10 long: The water was all contained in the duplicature of 
the Peritoneum, which was 13 gallons: and a quart z it wa 
ſaltiſn with ſome little fat upon it, and towards the Jatter running 
it was tinged with blood as uſual ; there was no water in the 
cavity of the Abdomen, ory what was contained in a kind 
of bladder, which lay a · croſs the Fundus Uters ; this was di- 
vided by a cartilaginous ſubſtance into two cavities ; in one 
there was 4 pint and a half, and in the other three quarters 
of a pint of water; this was what, as the Dr. takes it, 1mpor'd 
on the midwiſe: — os of my $i. on without 
any alteration, excepting that the Os Zincæ a am minus 
were fill'd wid a gritty ſubſlance hard as ſtone, which the 
Dr. takes to have been the humour, ſeparated there, and co- 
apulated by time: Mr. Cowper Fig. 4. Tab. 15. ſays, he 
Wund the. ſame parte, fill'd with a glutinous matter; which, 
he ſuppoſes, is uſeful to prevent abortion; and if vitiated, 
unpregnation is hinder d: The liver and other parts, contained 
in the Abdomen, were forced into an exceeding ſmall —— 
2 
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(and by that preſſure changed a little as to ſhape) to pe 
their office ſo long, to which the muſcles of the ; 
tended fo as io be ſcarce diſcernible, could give but little, if 
any, aſſiſtance. | | | 

_ The awe the vulgar have for dead bodies, tho' never ſo pre- 
judicial to the living, would not ſuffer ber friends to let the 
Dr. make any further enquiry; and the ſame error * 
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N . 
him from examining another woman, who died at the fame 
place about a week after of an- cices The had had for 40 
years, any farther than to be ſatisfied; ſhe had ſeven gallons 
of water contained between the duplicatures of the Periro- 
um, and cone in the cavity of the Abdomen. | | i 
A new. Method of determining the Parallax 1 San or 
bis. Niſtance fram the Earth; Dr. Halley, Phil. 
Tranſ. N' 348. p. 454- | Tran/lated from tbe Latin. | 
T. is well known, that this diſtance of the ſun from the earth 
i ſuppos d different by different” Aﬀronomers ; = May oY 
bis followers, as alſo Copernicus and Tycho Brahe have computed. 
it at 1200 ſemt-diameters of the earth, Kepler at almoſt 35005 
NMecioli doubles this laſt diſtance, and Hevellus makes it only 
half as much; but at length it was found upon obſerving by 
the teleſcope, Venus and Mercury. on the Suu, disk, diveſted 
of their borrow'd light, that the apparent diameters of the 
plariets were much-leſs than bitherto they bad been ſuppos'd 
o be; and in particular, that Yonwus's' {emi-diameter, - ſeen 
from the Sum, only ſubtends the fourth part of a minute, or, 
fifteen ſeconds; and that Mercury's ſemi- diameter, at his mean 
diſtance from the Sun, is ſeen under an angle of 10 ſecobds 
. and” Saturn ſemi· diameter under the ſume avple 
and that the ſemi- diameter of Jupiter, the biggeſt of al 
the —— ſubtends no more than the third part of a minute 
at dun; whence by analogy, fome rn aſtronomers 
conclude that the Earth ſemi-diameter, ſeen from the Sun,” 
ſubtends a mean angle, between the greater of Jupiter and the 
lefler of 82arurn and Mercury, and equal to that of Venus, vis. 
one of 15 ſeconds; and conſequently, that the diſtance of the 
vn from the Earth. is almott 14000 ſemi-diameters of the 
latter : Another confideration has made theſe authors enlarge 
this diſtance a little more; for Gince the Moon's diameter 1s 
ſomething more than a quarter of the Earth diameter, ift 
duns parallax be ſappos'd' 15 ſeconds, the body of the I 
would be bigger than that of Mercury, to wit, a ſecundary . 
planet bigger than a primary one, which ſcems repugnant'to* 
the regular proportion and ſymmetry of the mundane ſyſtem” 
but on the contrary it ſeems hardly ' conſiſtent with the fame 
— mer that Venus, an inferior planet, and without any” 
atellite, ſhould be bigger than our Earrh, a ſuperior planet, 
and accompanied with ſo remarkable a ſatellite ; therefore, 
at a mean, — the Earth's ſemi- diameter, ſeen | 
the ſun, or whic io the 98 the m' horizontal gg 
var! * 8 2 * 


| 5 all, and ſometimes even negative; that 1s, the — 
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las to be 12 ſeconds and a half, the Moon will be Jeſs than Myr. 

ry; and the Earth bigger than runs, and the Sum di ſtebce 
rac the Earth come out nearly 16500 femi-diamerers' of | th; 
Earth: The Dr,-admits'of this diſtance at preſeatf tif it; 
1 755 quantity be made to appear more certain byte : trig) 

e propoſes; nor docs he regard the authority of ſuch 33 ſet 
the hun at an immenſely greater diftance, relying on the obe. 
vations of a vibrating Pendulum, which ate not, 25 ſeems, 
accurate enough to determine ſuch minirte-angles ; "at leaf, 
ſucb as vſe this method will find the parallaxl ſometimes no 


* 


and it is gates poſſible for aby one cortainly to determine by 
means of inſtruments, however nice; ſingle ſeconds or even 
ten ſeconds; and theteſore, it is not at alt ſurpriſing, that the 
exceeding miouteneſ af ſuch angles has hitherto bafffu the 
mapy and ingenious attempts Uf artiſtse. 
As the Dr. was making his obſervations in the ifland 0 
St. Helena, about 40 years before, on the round the ſouth 
pole, he happeved to abſerve, with the utmoſt care, Mercury 
Fe under the guns dick ; and contrary to his expectatioũ, 


either infinite, or mate than infinite,” which id abſurd; 


very! accurately obtained with a very good 24 foot te leſcope, 
every. moment in which -Mereury, entering the dun limb, 
med tp touch it ipternally, as alſa that of his going! off; 
orming an angle of internal contact; hence he diſco- 
ver d the preciſe quantity of time the whole body of Aer. 
curry. bad then appear'd within the 84x's disk, and thit 
without an error of one ſingle ſecond of time; for, the thread 
. 5 intercepted between the ubſcure limb of the 
planet, and ' bright limb of the gun, tho exceeding” ſlonder, 
affected his ſight, and in the twinklirg of an cye, both the 
indenture made on the Sas limb by Mercury entering into it, 


erg apd that made by bis gane c eppene pie 
C 


ſerving this he immediately concluded; that the Suns paral- 
might be dul determined by fuch obſervations, if Mercury 

ing nearer the Harb, had a greater parallax, hen ſeen 
om the Sun; for, this diffcrence of parallaxes is ſo very in- 
copkderable, as to be always leſe than the 8429's parallax, 
which je ſought 3-conſequently, tho! Mercyry is to be: fre- 
tly ſeen within the Fun disk; he will ſcarcely be fit for 

the p 8 renn 


reſent purpoſe. | HH "0 R il 
Tbercſore, there remains Penns's tranſit over the du's disk, 
whoſe parallax, being almoſt four times greater thanthat of the 
Sun, will caule very ſenſible differences between the _— 
p * 
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which Venus ſhall ſeem to pſy” over the du's diſk in dilfiten® 
rts of our Eurrb: From theſe differences, duly obſerved, the 
175 Feed he bu parallive may be-dcterinined, ere 90 a 
4 ſecond 25 time ; and that without any ether in- 

ro 6 than te leſeopes and ary common clocks; arid with 
4 other qualifications in the obſerver than fidelity and an 

wit tk {kill in aſtronomy ; ſor your need not be ſeri 

Ew i in the latitude of the place, or in accurately de- 
ierwining n pee te the meridian ; it is (Bice? 
if the times be reckoned by clock, truly 1 according w 
of the heavens; ſtem the 'tota ingreſs of "Fanny 


1 the/ Sms diſk" to the de 0 2 „ 
s duk to 
when her opaque globe beg is to t the bri W limb he 
Fun; which rimes, as the Dr. fot by experience, way de o 
ſerred even to a ſingle ſecond-of* time. (4999 70% 
But by the limited laws of motion, Vends is very rately ſeen 
within tie Ss diſk ; and fa ſeries of 1a years and up 
is not to. be ſeeu there once; that is, from 1639. When Mr. Horr e 
was favouteũ with this agrecable fight, and he the firſt and on 
one ſince the cteation of the wor down to 1761; at whit 
time, according to ph theories, Hitherto foiind' agreeable to the 
heavens,” Vin will paß under the Sun on May 26. in the 1 eh 
ing; ſo that (wide Phil. Tranſ. No 193.) at Landau, Imoſt at 
fix oclock in the morning ſhe is to be in the middle of the S 
difk, and but four minutes more ſoutherly than his center; any 
duration of this tranſit will be almoſt 4 hours ; that is, from 
two till almoſt 10 o'clock in | the motping ; ard conſequently," 
bet ingreſs will pot be viſible in England; for,” the Sum at thar 
time, 1 fuk 16* 6f Gemini, and almoſt in 23 of north de- 
chinat ion, ſhall be ſeen not to ſet throughout hout the whole rioft 
rigid zone; and conſequenitly,” the inhabitants of 'the coaſt 
Norway, ad far as its northern promontory, beyond” the town of 
Drontheim, may oblerve Venus entering the Suns 'dHk; 2 
perhaps this ingreſs into the fun at his rifing may be feen by the 
inhabitants of the north of Scorfand and thoſe of Zarkand ; 
when Venus is neareſt the Sun's center, the ſun will be vertica} 
the northern coaſts of the gulf. of r or rather of the King · 
dom of Pegu 3, and conſequently, neighbouring countries; 
when the um ſhall, at the ing 'of Venus, be alm fonr houts 
diſtant to the eaſt, and almoſt as many to the welt at her egreſs 
her apparent motion within the Jun diſk will be hd. or} 
almoſt tw ice as much as is the horizontal parallax of Veh N 
the zun; becauſe Venus at that time Win 
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to weſt; whillt in the mean time an eye, on the ſurface of the 


earth,” is gartied the contrary: way from weſt to caſt. 
80 g the Sun's —2 „l ws ſaid, to be Ia ſeconds and 
4 half, Yengs's.,parallax. i be 43 ſeconds 5, and ſuhſtracting 
gun | parallax, there will cemain balf a minute at leaſt for 
horizontal parallax of Venus from the ſun, and conſequently, 
un motion. will, be accelerated 4 of a minate at Jeatt from 
that parallax, hilſt ſhe paſſes over the Sun's diſk, in eleya · 
tions of the WS A near copy wo; and, till more ſa in 
the neighbourhood, f ,the. equator 5 for, Venus will at that time 
accurately. enough deicribe within the, Sun a, diſk four minutes an 
hour ; and er at leaſt 11 minutes of time (99, which 
the duration of this eclipſe of Venus will be c ed, by reaſon. 
of the parallax), anſwer to 4, of. a minute ; and by, this cootrac- 
tion alone we might ſaſely determine the parallax, provided the 
Sant diameter and Vena latitude were very accurately given, 
which. yet we cannot poſſibly bring to a calculation, in à matter 
of ſuch nu. e 16 ano 3,501 en 
T „ we. muſt have another obſervation, if poſſible, in 
places, where Venus poſſeſſes the middle of the Sus at midnight, 
under the oppoſite , meridian, that is, 6 or g more. welterly. 
than Zondon, and where Vanus enters the Sun's diſk a little be- 
fore his ſetting, and. goes of a little after his riſing; which will 
happen in the ſaid cneridian in about 36 of N. Lat. that is, at 
Man harbour in Hudſon's Day; ſor, in the 1 
ing places Venuss parallax will protraft the duration of the tran- 
% and make it at Jeaſt fix minutes longer; becauſe whilſt the 
841 ſees to tend under the pole from; welt to caſt, theſe places 
on the Barths ſurface will ſtem to be carried with. a contrary 
otion towards the weſt, that 1s, with a motion. conſpiring with. 
motion of Venus r will cem to 

move flower within the Sun diſk, and continue longer thereon, 
; If therefore, in both places this trapfic happen to be, duly ob- 
wed by proper perſons, it is evident, that the Mora, will be 
by 17 entire minutes in Nelſon's harbour than in the Eaſt- 
e nor does it matter much, whether the obſervation be 
made at Furt St. George, commonly called Maderas, or at Ben- 
couloon on the weſtern coaſt of the iſland of Sumatra near the 
equator ; but if the French ſhould iacline io make the obſerva- 
tion, Pondechery on the weltern coaſt of the gulf of Ganga, at 
the elevation of 12 will be a proper place for that purpoſe 3 and 
the Durch, Batavia their famous Emporium, is a fit place: 


d, indeed, the Dr. would have ſeyetal obſervations made 4 
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the ame phænotenon in different parte, both for further conſr- 
mation, and leaft a ſingle obſerver ſhould happen to be dilap- 
inted by the intervention of clouds from ſeeing what the Dr. 

not know' if thoſe either of the or ing age 
ſhall ever ſee again; and upon which, the certain and adequate - 
ſolut ion af the nobleſt, and otherwiſe moſt difficult problem de- 

: Therefore; the Dr. again and again recommends it to the 
curious ſtren oouſly to apply elves io this obſer vation. 


By this means the Sus may be diſcovered, to within 
its five hundredth part, which, doubtlcfs, will ſeem ſurpriſing to 
lome 3 yet notwithſtanding, if an accurate obſeryation in 


both the places abovementioned, it has already been ſhewn, that 
the duration of theſe ecli _ Venus = _ 2 —_— 
17 entire minutes, t . ion, that kn's parallax 
— 12 — and half; an = this difference be found to be 
greater or obſervation, Sun's parallax wi ater 
or leſs almoſt 15 the ſame ratio; and fince 15 minutes of ike an- 
o 12 ſeconds and a half of the S4 rallax; for each ſe- 
of the parallax, there will ariſe a Aickrene erence of upwards of 
$0 ſeconds oſ time; therefore, if this difference” be had true 
ieh in two ſeconds of time, the quantity of the Suns parallax 
will be had to within the forticth part of one ſecond; and conſe - 
query; his diſtance will be determined to within its five hun- 
; at leaſt, if the parallax be not found leis than what 
the Dr. ſu it; for, 40 & 12 and 4 18 c . | 
Here the Dr. has had no regard to the planet's Jaticude, both 
to avoid the trouble of a more intricate calculation, which 
would render the conclufion leſs evident, as alſo on account of 
the motion of the nodes of Venus not being bitherto diſcovered, 
and which cannot be duly determined but by ſuch conjunct ions of 
the planet with the Jun as this; for, it was only on the ſuppoſi- 
tion, that the plane of Venus's orbit is immoveable in the ſphere 
of the fixed ſtars, and that her nodes would continue in the lame 
wherein they were in 1639, that it was concluded thar 
enus would four minutes below the ſun's center: And if in 
1761 ſhe ſhould paſs more ſoutherly, it will be evident, that there 
is a regreſſion of the nodes; but if more northerly, that there is 
a progreſſion of them; and that at the rate of five minutes and 
4 in 100 Julian years, for each minute, by which the path of 
Venus will at that time be more or leſs diſtant from the Sun's cen- | 
ter than the ſai4 four minutes; but the difference between the 
durations: of theſe eclipſes will be ſome what lels than 15 minutes, 
by reaſon of the ſoutbern latitude of Venus; but ir” '4 
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the ” n of che nodes [ſhe ſhall paſs over the Sun to the 
18 center. | > g 9 . | x; - N $ | "> 
Zut for the ſake of ſuch as are not throughly acquainted with 
the. doctrine of | parallaxes, the Dr. further” explains the matter 
both hy à figure and a ſomewhat more accurate calculation 
Therefore, tip poüng that at 'Zondow May 25. 1% 553 176", the 
Sun be in 15* 35 of Gemini, and ly, that at hit 
re, the ecliptic tends towards the north in an angle of 6“ 10, 
that the-viſible path of Venus within the dun difk does a 
that time deſornd towards the ſouth, forming an angle with the 
ecliptic of 8 28'; the path of Venus will tend à little rowards 
the ſouth in teſpect of the equator, interſecting the parallels of 
dec linatinn in an angle of 2 180: Suppoſing likewiſe, that Veni 
be near the Sn center at the ſaid time, and diſtant therefrom 
towards the ſouth four minutes, deſcribing by a retrograde mo- 
tion on the ſun's diſk four minutes an hour: Sun's ſemi- dia- 
meter will nearly be 1; 51, and that of Venus 559 and 14 and 
ſuppoſing for triul fake, the difference of the horizontal para- 
axes of Venn and the 841, to be 317 ſuch as it is on the appo- 
fition of the Sun's parallax” being 127 and 4; therefore, bet a 
{mall circle, as ABD Pig. 1. Plate VIII. be deſcribed from the 
center C, whoſe ſemi · diameter let be 317, repreſenting the earth's 
diſk, and therein drawing DA E and de the ellipſes of the pa- 
rallels of 22 and 36 degrees N. Lat. in the ſame manner as is 
now uſed by aſtronomers for conſtructing ſolar eclipſes, let BCA 
be the meridian-wherein the ſun is, to which let be inclined the 
right line FH G, repreſenting the path of Venus, in an angle of 
25187 whoſe diſtance from the center C let be 240 parts whereof 
BC 15-31, and from C let fall rhe right line CH perpendicular 
upon G; and ſuppoſing the planet in H at -15* 55%, or 5 5% 
in the morning, let the right line FH G be divided into the ho- 
rary ſpaces III. IV, IV. V, v. VI, .. equal to CH, that is, 
four minutes ; let the right line K L be allo equal to the diffe- 
rence of the apparent ſemidiameters of the sun and Venus, or 
131 1 +; and the circle, deſeribed with the radius KL 
and any point within the ſmall cirele, repreſenting the 
Earth's diſk as à centre, will meer the right line FG in the 
point denoting what o'clock: it ia at London, when Venus ſhall 
touch the Sus limb in an angle of interna} contact, in that 
place oſ the carth's fuperficics, ihat lies under the aſſumed point 
un the diſk ; and if a circle, deſetibed from the cemer C and 
wih the radius K L, meet FG mt 3 Fand G, the right 
ic 


lines FH, HG will be = 114 459," which Zens 2 
973 F 
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— motion it ſhould always have the tun vertical to the ſame 
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in 3” 40's therefore, F will fall upan 2 / at Tan- 

G upon 9g? 3; in the morning; it is ey 

ar if che -Egr4þ's magnitude, ſhould by reafon of the immenie 
ance, vaniſh, as it were, into a point; or if diveſtel; of its 


int C, the entire Mora of * eclipſe would continue for ſeven 

s apd 4; but in the mean time whilſt the Earth revolves 
th a contrary motion to that of Venus thro 1 10 degrees of 
and conſequently, the duration of the {aid Ar is 
ſhoner, ſuppoſe 42 minutes, it will neatly be 5 g, or 199%, 


No in che meritlian itſeli Venus will be near the Sun's center 
u the eaſtern mouth of the Ganges, where the elevation of the 
pole is about 223 therefore, that place will be equally diſtant 
om the. Sun on both. hands, in the momente of the planet in- 
greſs and agreſs, vis. 330 and +, as the points 4, % in the 
Dab E; bot the diameter A B will be to the 
ab, as the ſquare of the radius, to the rectangle under the fines 
of 33 and + and 68“ that is, as 1/0“ is 10 460 1. 2 upon 
making a due calculation, the Dr. finds, that the circle, de- 
ſeribed with the radius K L from the center 4, will meet the 
right line F H in the point M, at 2 20, 30, but deſeribed 
from the center & it will meet HG in N at IX 29 22! at Lon 
don ; conſequently, the whole body of Venus will be ſeen from 
the banks of the Ganges within the Jus diſk for ) 81427; 
thereſore, we have rightly ſuppoſed its duration 3 87 ſince here 
part oſ a minute is inconſiderable. | 

But . adapting the calculation to Nel/on's harbour, the Dr. 
finds, that Venus ſhall pals under the Sus diſk, when he is juſt 
about to ſer, and emerge out of his dilk immediately after his 
rifing, that place in the mean time being carried thro” the hemi- 
ſphere te to the Sun from c to d, with a motion conſpiring 
with that of Venus; therefore, the Mora: of Venus within the 
8's diſk will become longer by reaſon of the parallax, ſuppoſe 
by four minutes, ſo as entirely to be 3 24 or 111 of the equa- 
tor; and ſince the latitude of the place is 36 degrees, it will be, 
u the 1quare of the radius to the reQangle under the fines of 55 
and 4 and 34“, lo. is AB = 1“ 2) to cd = 280 33% and 
upon duly making the calculation, it will appear, that the circle, 
defer bed from the center c with the radius K L. will meet 
the right line F H in O at 2 12' 45”, but deſcribed from the 
center d it will meet H G in Pat 1X® 36 354; wherefore, the 
duration of the Mara at Nelſon's harbour will be )* 23 524, to 
uit, greater thay at the mouth of the Ganges by 13, 10“ of 

Vox. VI. N* 7 H h time; 
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time : Bot if Venus ſhould paſs without latitude, the (aid diffe. 
ttence will become 18 40/; but if ſhe ſhall be four minutes more 


than the Sun's center, the difference will be increaſed 


to 21' 40%, and will be ſtill greater by increafing the 'planen 


N. Lat, | 
Prom the above it fo that at London Venus 
all riſe entring into the Sum, and at 5 35“ in the morning in 


her egreſs touch internally the Suns limb, and quite leave hip 


diſk not beſore 9 56. "If 117 

It is evident from the ſame hypotheſes, that Venus ſhould 
touch with her center the extreme northern limb of the Sun on 
May 23. 11 1769, ſo that, by reaſon of the parallax; ber 
whole' body may be ſeen in the northern parts of Norway, with- 
in the '8un's diſk; whilſt on the coaſt of Peru and Chili ſhe 
fall ſeem to ride on the diſk of the ſetting San with a ſmall 
. — — of her body; as in like manner in the Moines iſlandi 
neighbouring parts, at fun- But if the nodes of Van 
be to have a retroceſſion (as is reaſon to ſuſpect from 
ſome latter obſervations) then her whole body — every where 
een within the 8477's diſk, the greateſt difference of theſe eclipſe; 

will afford a ſtill more evident proof of the Sun's parallax. 


An Account of the Cauſe of Venus being een in the day tine 
in 1716; by Dr. Halley. Phil. Tranſ. N“ 349. p. 460. 


* may juſtly be reckoned one of the principal uſes of the 
mathematics, that in ſeveral caſes they can prevent the ſuper- 
ſtit ion of the unſkilful vulgar; and by ſhew ing the genuine 
cauſes of uncommon appearances, deliver them from the vain 
apprehenfions they are apt to entertain of what they call prod/- 
gres ; of this kind was the appearance of Venus in 1716 in the 
ay time; generally taken notice of about London and elfewherr, 
and by ſome reckoned to be prodigious: This put the Dr. upon 
enquiring how this planet ſhould be ſo plamly ſeen by day; 
whereas ſhe rarely ſhews herſelf fo, unleſs to ſuch as know ex- 
attly where to look for her: To reſolve this, the following pro- 
blem aroſe, viz. To find rhe ſitnation of "the planet in reſpeti 
of the earth, when rhe area of tbe illuminated part of ber 
disk, is a Maximum, LE 
To inveſtigate this Maximum, the Dr. aſſumed the following 
Zemmata. 1. That the viſible area's of the diſk of the lam: 
= at different diſtances, are 'always reciprocally as the 
uU 


ares of thoſe diſtances, which is evident from the firſt princi- 
ples of Oprics. 2. That the area of tue whole diſk of the planet 
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is to the area of the illuminated part thereof, as the diameter of 
a circle to the verſed fine of the exterior at the planet, in 
triangle at whoſe angles are the ſun, earth 2 


Thus in all four times the rectangle of the 
des, ing iy agent the exceſs of the — of the 
ſam of the fides above uare of the baſe, as the diameter is 
tothe verſed fine of the complement- of the contained angle ta a 
_ * — a D208 $008 

in tri y prove 
gy ee Sc Ds, 
This ited, putting m for the ſun 
earth, ws, er — 
of the earth and Venus, or the third fide of the triangle bc 
by the 3. Lemma ' 41« will be to the excels of the {q — 


# + x above the ſ ware of m, as the area of the keel diſk of 
Venus to the area illuminated ; and by the 1. Lemma, 
— hee hole A are at 22 — e 

nll ns mm 
reciprocally ; whence the quantity ———= 7 — 


will in all eaes be proportional o de are of th iNluminated 


Now that this ſhould be a Maximum, it is requirgd, ee 
dation thereof be equal to o, or that the negative parts thereof 
be equal to the affirmative, that i is, that 


TT + 2x8 X.4nxi = 12 ** nn ann nn wm 


conſtruction 
comes obyſbus ; for, with the — (as in Eig. 2. Plate VIII 
and radius 8 T = # deſcribe the ſemicircle D A; and wit 


and dividing all by 4» x* -, the * comes 2 1 + 2xx 
3 + 61 + 38x — z un; conſequently, 4 
Ln 3mm, and therefore; x = y/ 3 MMT a 

From hence a ready, and elegant 245 is 


the ane center and radius SE = 1, the ſemicirele E VB, whivh - 


two Emicircles ſhall repreſent the orbs of the earth ant N ; 
then make the chord A D equal to the radius LA and from D 
towards A lay off DF SE; draw T., and thercon,plage 
FG = BC= 2#, and. with oh center T and radius T 
ſcribe the arch G V cutting the ſemicircle BY E in V, and draw 
the lines 8 V, TV; the triangle 8 TV is fimilar t cha, 4 
mb 41 are the ſan, earth 4 on at 7 * 1 37 
enlightened part of that planct's diſk, 

b, w greateſt ; how this EEE ſill ory 

. in too evident of. * | 2m; Oy 
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— 518 ce of this ſolation, the Dr. finds this Aſauinum 
always to happen, 'when the planet 1s about 40 diftant 
from the ſun ; and the times thereof, about the middle between 
her greateſt elongations on both ſides from him, and her retro- 
— no with him; when little more than a er of 
viſible diſk is lominous, and reſembling the moon about 
five days old; and notwithſtanding her diameter is at that time 
but 50 Goal, = ſhe ſhines with fo a beam, as to ſur- 
paſs the united light of all the fixed ſtars that a with her, 
and caſt a very ſtrong ſhade on the horizontal plane oo which 
they all ſhine ; an irrefragable argument to prove, that the diſks 
of the fixed ſtars are inconceivably ſmall, and next to nothing; 
fince ſhining with a native light, ſo 1 them do not equal 
the reflex light of a quarter of a diſk, than one minute in 


In this fitnation Venus was found on the roth of July 1516 
about which time, hen the ſun grew low, ſhe was very plainly 
fen in the day time, for ſev-ral days together; as ſhe might have 
been in the morpings, about the latter end of Seprember ; but 
this, arifitig ſrom the cauſes already ſhewn, is nothing uncom. 
mon; for, every eighth year it returns again, ſo that the planet 
may: be ſeen on the ſame day of the month and hour, oc 
pearly-1n:the ſame place; as all acquainted with the /beavenly 
Luaſtiy, it is to be obſerved, that the equation x 
=4/ 3mm +11 — has a limit; for, if ꝝ be equal to n, 
the poiot. V. will fall on B; and the whole diſk of a planet a 
that diſtance from the ſun would be the Maximum, vis. when in 
its ſaperior conjunction with the ſun; and the like if A were tefs 
ex 12 he arch GV in ſuch a caſe not interſecting the ſemi- 
ri ; B , | 44 5 | CATE. 
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Actount of a very uncommon- ſubſiding of rhe Eanb, 
wear Folkeſtone in Kent; by Mr. Sackette. Phil, Trat 
ie 4 Pige VIE epieſins s Mit bed From whit ue 
, 3. Plate , repreſents a ſtrait rom what is ca. 
F ih ke reyes "Ego Ef ps ont 2; the-country, 4 
to the rifing and falling, is much the fame, "for about a mile on 
each Pao o rhe fad We. 
A repreſents the ooring-rock, about half way betweery 
Ac low watermark 7 B the foot of the WIFE 30 yards from t 
rock; Che top of the elf about fix Yards high ; C D. plain of 
zo yards; DL a craggy chf 60 yards high; E P # pan der 
a ml 
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ah ger; ſterp aſcent, near half a mile; CH 
the land of the hill to the houſe, near a mile; 1 
_— Aying near two miles and a. half N. N. W. 
from t rock EGH a line of fight; KBL the-thoe be highs 
waer 
The — (abe ir lice fartounded with a great many 
other rocks) is 4, very noted one, known by this name; time our 
of mind; veſſels uſe to be moored, while they are loading 
vith the other rocks, which they take from hence. ſor p pic ade 
the ſervice-of that hat 


and a great quantity of e in the time of Oliver" 
uſurpat ion, — carried to Dunkirk 
bour. 
This rock bas cd dk in this manner in de met 
wan; and old men have obſerved, that for 40 years and upwards, 
the diſtance between it and the foot of the leſſer cliff AB has 
been much the ſame ; tho' there ſeem nothing extraordinary in 
this, Jet it is what they take ſpecial notice of, to their great 
—_ for, they ſay, and prove by good marks, that the leſſer 
BC has been con y falling in; inſomuch, that from 
titne to time, in their memory, near 10 toods forward to the la 
have been carried away by the fea; from whence, as it 1 
that the plain between the top of the lefler cliff, and the 
the higher eliff C D has formerly been double the breadth it is at 
, 1o the diſtance between Ne rock and the foot of the lefler 
or lower cliff A B ſhould have increaſed in proportion, and 
would have been double at preſent to what it has been formerlya 
but this diſtance remaining the ſame or rather leſs (as ſcveral 


for 
otherwiſe than by i that the land preſſing forwards into 
the ſea is waſhed away by Maou tides ; and as often as this 
pre a this preſſing forwards of che 
into the ſea is —— as, and that not only at thus 
one place of obſervation, but by like obſervations. all along this 
as far as the fituation continnes the ſame. 
— of the hi cliff at the point E it ie fo 
N us) upw pwards, of 


1 mile 


8 
R 
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we can aſcribe it to nothing leſi than the ſinł ing of the hills; for, 
their tops could never wear awiy conſiderably, being always co. 
vered with graſs, and never broken up by 8 or other. 

ab ie 


wiſe. :Theic hills are all of chalk, and have 
caverns within fide, ſprings of water always flowing plenti 
from. the foot of them Mr. Sacketie was inſormed, that ſe- 
veral cracks have been oſten oblerved on their tops j whatever be 
the cauſe thereof, it is not to be doubted, but that theſe hills are 
reatly ſunk ; and their ſubfiding, as the people at this place 
0 E, forces the cliffs and all the land forwards into the tea; 
The cliffs conſiſt of large ragged ſand · ſtones till we come to near 
a yard (at ſome places more) of the bottom ; then we meet with 
CTT 
upon this ſipe at t t 8 that 
ee dr 25157 91 
Several Obſervations made about Rome, Naples, Cc, in 1683, 
1684; by. Dr. Tancred Robinſon, Phil. Tranſ. Ne 249, 
Þ 473. 1 iin 20 ad | 
I his journey from Nome 40 Naples the Dr. obſerved on the 
I rubbiſh” of the Tre raberne an unuſual for "that 
place, remote from town or houſe, viz: the Fiows indica ſpi. 
wt commonly called the Opunria, or Tuna, and by: our natu- 
ra its of - America the prick}y-pear, whole juice tinges the urine 
red ; when he tame to Naples,” be found it there near the rocks, 
and m fome wild — — like a native 5 when the Sa. 
mara plant it, they chuſe deſert places: The corhineel-ver mica- 
. uu, ie changes into the ch lis or anrelia of a lady. com 
is {aid to feed in great numbers on this Hts but the colour lies 
in the worm before it turns a ; from this the Dr. 
Takes occafion'to tefloct upon the ſeveral ſpecies of our European 
worms, ſome of which, if tried, might be found to yield rich 
colo j ue are aſſured, that the maggot of our ilex yields the 
kermes, and a noble ſcarlet dye before it turns into a fly; ſeveral 
OMhel-fiſh, which are a ſort of inſects, contain juices: In 
paſſing the Appenines 22 the Dr. obſerved in ſome Srata 
or and even in the midſt of the hardeſt cocks, great variety 
of perfe& ſhells, that never occurred to him on the alias 
Shores, nor in any of the number of Muſeums of that 
country g o he pos ey might be exotic: Going farther 
on the Via Appia he obſcrved-a great deal of the filiqua erbor or 
curob rrus, commonly called-panis S. Foaunts Baprifte, on the 
pulp of which ſeve ral poor people were g4 the. buſks ſermed 
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tothe Dr. to taſte like mama j and near them grew-plentifally / 


the arbor jude : The arbutus, or ſtrauuberry- tree, was common 

in the woody places; if this grow wild in the ſouth weſt parti 

of Vrelund, us ſome affirm, the Dr. fappoſes them much warmer 

chan any county m England. Before he entered the beautiful 

Campania of Naples, Targe woods of cork-trees grew on tach ſide 

the road, uhete the inhabitants were peeling them; and u 

——— did not periſh, anſwered, ſome did, 

bot that the acorns afforded new annaal ſupplies; the women 

and children ore ſhoes made of the bark. e ee 

Coming near Cupua the Dr. obſerved a ſpecies of ornus or aſh, 

on whoſe trunk feveral ſaccharine coneret ions were to be ſeem 3 

this proved the true manna that iſſues out thro the inc ions made 

— eng 

were ſucking y hs, ps by wounding 

5 them made way for — Here 2 — 

5+ Wl fereral inſets ha ve not only a proboſcis to bote and extract the 

9: IF juices of plants for aliment, but other proper inſtruments to conney 
their eggs into vegetables and animals, where they may find 

e ſhelter and food when they come to hatch in the gall-tumours, 

it and other excreſcencies, oceaſioned by the wounds of the parent 

i. inſects, that make ſuch variety of cuniculi in all parts of plants, 

„ ind even in the cmaneous parts of living and dead animals: This 

e 

5 

n 

bs 

ö 

ö 

, 

| 
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confirms the Dr. that ſeveral gums and exudations find their way 
out of vegetables, by means of the wounds of inſects and this 
apertures : Moſt travellers thro' the Baſt Indies aſſirm, thatgues- 
tack is worked and made by large ants that cover the trees; 'the 
s, that the inſects ſuck and terebrate the tree, 
aud ſo give vent to that peculiar fap, that hardens in the tun + 
This may extend to moſt balſami ; gurnmifervus and ſac- 
charine — in hot climates where inſects abound, 
and are more active: in cold climates the ſap of Everal vegeta · 
bles will boil into ſugars, as that of maple, birch, reeds, Oc. 
not but that the fluids of plants, like thoſe of animals, will 
aneouſly, break thro” their veſſels in a piet hora, andi ſam on 
ſupetſicios various eruptions and concretions: Hete the Dn, 
takes occaſion to obſerve, that there ate many adalterations of 
manna ; - all paſſes for the / Calabrian, whereas that of :Brianſforn - 
is from the larix, that of, Perſia from the myrica, ani theſe-ire» 
quently mixed. with the: juices of ſpurge, and other ꝓurgati ve an- 
gredients: The Dr. — alt dew will ſomet imes in 
cool moryingy ſhoot, and congeal into a ſolid, fweet; white ſub- 
; | * „ + Atance, 


Dr. rather 
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Scoop rind in very hot weather before ſur- 
a TE. | N 1 


Upon vicwing the Vulcano s about Naples, Veſuuius on the 
t de, the — and Monte di Cinere on the weſt near 
Puzzuolo and Baie, the Dr. obſerved the ſame face of nature, 
which he run thro” all the other Yulcano's of our globe, 
vis. heaps of pumice· ſtanes and cinders of Marchaſites on their 
ſides, with beds of flowers: of ſulphur on their tops; the holes 
and cavities in thoſe calcined minerals ſeem to be the nidus of the 
ſalphur, which hath been ſublimed by the heat and fire of that 
valt maſs of pyrites, that campoſe the bowels of thoſe Vulcano li 
and lic ſcattered thro' ſeveral parts of the earth, even under the 
ea, where they ſometimes germinate, ferment and take fire, 
throwing up little iſlands; ſo that earthquakes and other ſhock 
of. the globe may ariſe from the mines of theſe combuſtible and 
enploſive minerals, laden with ſulphur and elaſtic ſalts; hence, 
ſome account may be gi ven of Thermæ or hot baths, whoſe wa- 
ters gliding thro“ theſe hot beds partake of their gas, or ſpirit; 
of theſe medicinal boiling! waters and ſtoves, there are more about 
| Naples than in an place the Dr. ever ſaw or heard of, the whole 
Walking round this city the Dr. palm · trees, ſome with 
unt ipe dates mar —— athers without — — and there 
is another ſpecies of palm that ſweats out the Gum Di z the 
Dr. fy , that the monks tranſplanted them from Africk; 
here he ſaw grow ing ſeverdl ſugar · canes, rice, ma ix, and a great 
deal of the purging ſenna and cummin ſeed: Thro' the whole 
Campania" ot Naples he obſerved the ſame bles to be 
larger and ranker than in any other parts of Zaly, as the Plan- 
tamus, the — the Torebinthus, the Piſtaches, the Olean- 
ders, Agnus caſius, Barba puis, the Tragacanth, the Styras, 
the capers, Cc. the melons, jujubes, a2020les and other fruits 
were of a better taſte; the \Goſſypium, with the cotton 
dut of the huſks, adorned ſome of the fields; the hedges were 
full of \Pomegranates, almonds, tamari il, ſumac h, cedrus, Ly- 
4 (a ſort - 8 or — a — deal — 
rernus, Citi, Ori ſi, Myrties, {paniſp broom, bays, tauru- 
Finest, &c. all wild — natives of that warm ſoil and kindly 
climate; The water-lemons; the olives, the lemons and 
citrons were better than thoſe a bout Genoa or in Provence: The 
Tons arbor or nettle tree, the Paliurus or 'Chriſt-thorn, the 
. Ficinus or Palma Chriſti are common in the hedges, together 
with ſeveral Thymelea's. The 
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The Dr. ſaw them ing ſor coral and bippocampi; the 
firſt did not come foft out of the ſea; à bard cruſt covers the 
—.— _ — ſeed, the — uci do : they 
catch the ſwor darting a into him, 4s o the - 
whales in the Groenland blhery. $2 ene {27 
When dark night came on, the Dr.obſerv'd vaſt numbers of 
luminous flies 'thro' the Campania of Naples; perhaps our 
male glow-worm, or flying cicindela may abound there; not 
but that ſeveral other inſects may carry ſuch lanthorns about 
them ; the ſcorpions creep out about that time; and the Dr. 
has found them often in bed with the punaiſes, or bugs. The 
bedges ate full of lizzards of various colours, and the cicada : 
chirp and ſing towards evening; be obſerv'd ſeveral ſpecies of 
Ringing ſpiders in the corn-fields ; ſome of which, in hot har 
veſts, may prove raraniula's, the poilon of animals and planes 
increaſing with the approach of the ſun and the heat of the cli- 
mate; a great many filk-worms were ſpinning on the trees and 
ſhrubs; . birds prey d upon them, before they could change 
into Papilid's, as they do on ſwarms of locuſts: The Dr. often 
eat their young frogs, tortoiſes- and ſnails, ſerv'd up with oil 
and pepper, as allo their ſea-urchins and the Urtica marina, 
call'd ſca-gelly or blubber, tho it be an animal, with's true 
heart and veſſels ſor the circulation of fluids z ſome of their 
thiſtles are no ungrateful faller. be: 125 
He ſaw ſome vitriol works about Sena, Rome and Puznitolo ; 
and alum works only about Gvita Vecchia; amongſt the fands 
of the Adriatic ſea he obſerv'd ſeveral white, clear, ſhining 
flints ; which, the Dr. was told, were carried to Venice to make 
the fine chryſtal glaſs at Muran. 

The magnificent —— S$vers, as repreſemed by Dr. 
Aſaſg raue in his Gera 


rizan. & Synop.Chronot. Dom. Sever. ſtood 
near the foot of the Palatine hill, on the K. S. K. fide, overlook- 
ing the Via Appia and Circus maximus, Tirns's amphithestre 
being near on the other fide ; by the number of porrico's, hich 
were ſeven, it might contain a vaſt many people, as ſpefators 
of the triumphal entries, and publick games. | ; 
Dr. Muſgrave takes it to be the Seputchretum or buryin 
lace of that imperial family; tho moſt of the ancient Manſc- 
ms, at leaſt ſuch as Dr. Robinſon ſaw, were Nofonda 's or 
Columbaria's, fog the more convenient placing the urns of the 
kindred ; as that of Auguſtus near the Campus Martius; that 
of Adrian on the oppotite bank of the Zyber; thole ſaid to be 


$i 4g Ciceros and Munatins Plancus's, neat Gains andthe 
or. VL 7 I 1 Vil 
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* Via N that of Vigil on the fide. of mount P, 13 
j that of C, Aetells and ſome others on the Jia Haminia; 
ome were pyramidal as that of Cæſius in the: wall of Rome, 
and a ſe others on the public This ſeprigonrum Severk 
ſcems to differ from the reſt of theſe ancient Sepulchrera, or 
rivate butying- places; which. might be varied according to 
he 11 and bumour of great familie: This urn-burial was 
Wy in.taſhion,amongſt the better ſort, as for the dead bodies 
the plebeians and flaves, they were generally laid in places, 
u here they had dug ſtone, and theſe quarries became cata- 
combs ; the laws prohibited them to bury within a city, unleſs 
the bodies were firſt reduced to aſies. 
>, The Dr ;oblery'd, in ſeveral of the ruins both about Nome 
and Naples, large (tones laid cloſe. together, and wedged: very faſt 
ich ittle or no cement; the bricks towards the middle of a 
Saale were generally of a rhomboidal ſigute, very ſmooth, 
4 Mining and hard, laid in plaiſter as firm as marble; their mor- 
x tar was much more durable than ours, as at this day 
1 by their Aueducts and Piſcina s, the Cento Camere, and Cali 
4 ' gula's bridge unter water at Baie; Pliny lays they made uſe 
of the terra Futeolana; but the preſent inhabitants. have loſt 
the way al tempering it. 
During his ſtay at Cenoa, Lag born, Oſtia and Ciuita Vecchia, 
the Dr. jaw ſeveral 7orpedo's or cramp ſiſhes, very accurately 
diſſected by 8. Lorenzimi; and he allo ſaw a great many /fuby- 
rend's (a ſpecies of ſea · pike, a-kin to the needle fiih) t 
uranaſcopus, call d bocca in Go and Prete ; the mala or ſun- 
fiſh; the dentem or pentalis; altauola s, a ſort of paſtinaca; the 
piſte baleſtra or capriſcus; the peſce' pettins ot nouacula; the 
ge na or balance · ſiſh, as large as the ſaw · ſiſu or maſt ſharks; 
fcolaopas or tromletta, calld by our ſeamen the bellows or 
trumpet-fi{h; _ — the tunny · ſiſi; * centrina, 
or P8/4e. porco; the. aquela, corprus major, with à variety 
of turdi in the mat keta 3 but what pleas d the Dr. moſt, were 
tome odd ſea · animale, as the ſepus marinus, a ſpecics of naked 
ſnail; the hyſirix marinus or eruca, call d by the ſeamen 
pincio, with a bruſh hanging out of the tail, 1 the 
byſſus or ſilk of the pinna; leveral rawburo's or drum- 
.=- and a plenty of muræ nas ;he alſo obſcrv'd a ſtrange 1ca-a 
5 call'd the micrecoſmo marino, with ſeveral: ſhells, cubuls and 
1 vegetables grow ing oc ſticking to its back; this appear d to the 
11 Dr. a· kin to the echiui mariui, ot rather to the ſtelle marine; 
1 being triangul ar, and ſometimes. pentadacty lous. ts 
1 TT. > - C 
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The Dr. went out in a boat with the fiſhermen / who ſhew d 


him ſeveral 101i polypi, and ſepia or cuttlediſh; all 
cruſtaceous; . them were ks out their — the 


water; becauſe, as the Dr. ſuppoſes, ſome ſharks, dog ſiſh or 


other enemies were near them; this black liquor may proba- 
bly be the gall of thoſe animals; in their nets the Dr. often 
found ſea inſects and vegetables; and indeed a new world, 
undeſcrib'd by naturaliſts, at leaſt unknon to him; ſo that a 
great many things eſcap'd him, and were utterly loſt for want 
of the art of drawing; therefore, the Dr. would adviſe all tra- 
vellers to be converſant in that very uſcful ſcienee. 
He obſerv'd, that the 7alians, near the 4/ps and res, 
call'd ſeveral birds francolino's, as our red, grey 
me; and even their own red and white partridges ; the dit 
— colours of the hens from the cocka, the ſeveral varicga» 
tions in their feathers, the different ages and places, have all 
— occaſion to 1 names and ſpecies; and the iame 
ing may happen in fiſhes, quadrupeds, inſects and all the 
diviſions of Z , and even in Botany and Minerology: » - 
The Talians call ſeveral of their little ſat birds beccafigy's, 
that feed o_ figs, grapes, and other {weet fruits; thus the 
French multiply their ortulans taken in the vineyards and gat - 
dens: Some of the ancient authors obſerve, that the Romans 
us'd to feed their geeſe and other birds with ſigs, when they 
intended to ſwell their livers to a very great ſize: The 1merops 
or apiaſter is common on their brooks ;' it flies like our King 
er, and preys not only upon inſects but fiſh; there is u very 
autiful bird in [raly, that hangs its neſt down” fromthe 
boughs of trees; when the Dr. ſaw it fly by him, he took it for 
an Indian bird, from the brightneſa of its colours; it is as large 
as our miſſel · bird and thruſh, an Ifterus Phinii+ T 
great cock of the wood, ſaid to be found in {rehand; is common 
on the ſides of the Halian hills, and frequently brought to the 
markets: He ſaw twice or "thrice the Himantopus, and the 
Phenicopterus or Flamingo, whoſe tongue was 2 dainty 
amongſt the Romans, when luxurious: Healſofaw 
ſome tpoon-bills; theſe three birds were wading in the 


_ rivers and marſhes near the ſea z he once {pied Pelerans on the 


Adriatic, near the mouth of the Po; the Avis Diomedes was 
hung up dried in one of the Muſeum's at Florence, bat the 
told him, it had been taken on of the iſles of the Arc 
Pelago. l | | 
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On the of Venice, the Dr. ſaw ſeveral fpecies of 
HMergi, Lari, mbi, and other water fowls, molt of which 


div'ds be was ſurpris'd with the variety of them, bavi 
never ſeen ſo many on other coaſts ; perhaps the hard — 
had forced ſome unuſual birds thither; the Monks and Fryars 
told the Dr. they eat ſome of theſe ſea-birds in Lene, on 
faſt days,” becauſe they lis d upon fiſh, and had 2 fiſhy taſte, 
as the French pretend their Macreuſe have, which is a kind of 
ſea-duck, common on the coaſt of Normandy, and wr to 
the markets, even at Paris on Maigre days, of which vide 
an account in Phil, Tranſ. Ne 192. © 5 Fe" 
Buffalo's are common in the kingdom of Naples, and in ſome 
parts of Lombardy, where they plow and draw with them; 2 
peculiar cheeſe is made of their milk, -call'd Caſio di Cavallo, 
roul'd-up like ſtiff pieces of ribbon; of their black ſhining 
horns they make ſnufi-boxes and combs; theſe animals are 
unruly, and therefore * — them with iron or braſs rings, 
tney 


drawn'thro' their noſes; make buff-leather of their ſkins; 
he once ſaw ſome. hairy ſheep feeding on a common, which 
were poſſibly brought from 4/ric. | | 


In paſting the high Apt, the Dr. had a view of the iber or 
fleinbock, whoſe large horas are recurvated almoſt as far back 
as the tail; they are very ponderousfor the bulk of the animal, 
having ſeveral knotty rings, that may help them in climbing; 
they are rarely caught: The rupicapra or chamois is very com- 
mon on the fdes of the cliffs, whoſe ſkins afford ſoft leather 
the Mus Apinus or Marmota is as large as 2 rabet, will ſoon 
op tame in houſes, tho' brought down from the ſummits of 

higheſt mountains, where it will grow fat. 

The Dr. ſaw in ſeveral towns of Ttaly, freſh ſtrong porcu- 
pines, which the inhabitants told him were taken in the hedges 
and ditches thercabouts, tho much more rare than our 
land Urchins: In the country of the Griſons, and in ſame can- 
tone of Stwirzerlard he has often obierv'd the ranunculus 
weridis or ſmall — 3 — on the boughs and leaves : 
In the northern parts of Germany he law ſeveral elk-· ſ&ins, and 
thoſe of the. rein-deer ſtuffed, and ſet up in Muſeum's, but 
never alive; tho” theſe animals are ſaid _ common in A 
£ovy and Lapland, and ſometimes ſcen in the foreſts of Pruſſia: 
The skins of the hippoporami, ſaid to be the Behemoth, are in 
ſome collections of curiofities in aly and Holland, ſo likewiſe 
are thoſe of the musk-deer, one of which is in the Muſeum of 
ihe Royal Society. As 
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As to that Aurora borealis, whoſe phznomena are deſcrib'd 
ad explained in Phil. Tranſ. N“ 347. the Dr. is of opinion, 
hat thoſe phoſphorous or luminous appearances in the firma- 
nent fromthe various cfluvia; perſpir'dr out of our 
lobe, or paſling thro* it; for, he has ſeen thoſe lights over 
ſuvins, the $rrombulo iſlands, and towards Erna in dark 
ights, when thoſe Yukano's were not flaming nor burning, 
heir fides and tops being paſſable to travellers at that time, 
d all the ir external parts quiet: We are aflur'd; that Fe- 
id and Groenland abound in Yulcano's; fo likewiſe = 
xrth-eaſt Lapland, north Ruſſia and Tartary, where vn 
hains of mountains are ſaid to run; the Feſuirs and other tra- 
rellers relate ſeveral prodigious eruptions of fires and earth 
wakes towards the north of China, but nearer the pole, the 
earth muſt be clos'd and pent up for ſeveral months, by the 
long ſevere froſts,” and continual ſnow: and ice, which relax- 
ing towards {pring, may give vent to that vaſt maſs or maga- 
ive of perſpirable matter, that had been confined ſo long in 
hot lubterraneous priſons; and this may be one reaſon, why 
animal bodies themſelves are often ſenfible of ebhanges at that 
ſeaſon in our climate; when perſpiration is upon ſuch an 
increaſe. . Wu 644 * 
An Account of the miſchiefs enſuing the ſwallows | 
Stones of Bullace and Shoes; by, Mr. Derham. Phil. Tk | 
N 349- p. 484. | 

MONG the ſeveral accounts tranſmitted to the- Royal 

Society of the miſchieſs enſuing the ſwallowing of divers 
forts of ſtones, there is no caſe, wherein the leſſer ſtones C 
fruit, as ſloes and bullace in particular, have aced an 
dangerous ſymproms, * in the ſtomach alone; the lar- 
ger ſtones of prunes plumbs have produced, it is true, 
rery fatal effects; but many ſwallow the leſſer ſtones of ſloes, 
cherries, Sc. por ay out of choice, than with any apprehen- 
fons of danger, ſuppoſing them uſeful in preventing a ſurfeit 
from the fruit 3 but the following caſe will ſhew danger 
even of thefe: The man-ſervant of a neighbouring clergyman 
complained to Mr. Der bam of exceſſive pains in and about his 
ſtomach, and that whatever be eat he could not retain it, but 
in a little time throw it up again; by which means he was re- 
daced to a very low and ba uiſhing condition, inſomuch that 
his life began to be deſpait d of: Upon this, applying himſelt 
t ſome praQitioners in phyfick, one of them plied gh 
| rong 
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de had diſcharged them, be was much caficr for a while; be 
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votnits for ci „with very little ſigns of 
omewhat 


days 
| but ſome time after having occaſion to ride (; 


more than ordinary, be found himfelf much pained in (his 
ö al ſick, _— ending hy violent vomiting and 
aining, brought up t ſtones he ever perceived t 
— about 20 10 number: After this he had — 
turns of the vomiting up of bullace and ſloc- ſtones, 2 


upon violent exerciſes, particularly upon moving and 

28 Alſo in ridi r Upon race he 
be ſeis d with acute pains in his ftomach, and ſoon after hg 
would throm ap more of - thoſe ſtones; he bas reckoned uy- 
wards of 120 bullace and ſloc · ſtones, beſides ſevetal others that 
came up when he was riding, or about his buſineſs; bur after 


commonly brought up a ſlimy matter with them, mix'd with 
blobs or foimeuhio 2 „ | 
The cauſe of all this diforder, the patient aſcrib'd to his 
greedily devouring all ſorts of fruit he could come at, and par- 
ticularly bullace and ſloes, which he us d to ſwallow down in 
| war quantities, wirhout evacuating many of the ſtones by 
fool, as be obſerv'd others did: Theſe ſtones, he thinks, lay 
in his ftomach, at leaſt ſome of them, upwards of ten years 
but he felt no pain till about four years before ; and at 
not fo violent, nor attended with ſach ſevere fits of vomiting 
and Joſs of appetite, as afterwards, © © 


Obſervations: and Experiments relating to as Merion of 1 
— Vegetables; by Mr, Bradley Phil. Tran. Ne gay. 


P-. 486. | 1 1 42491 
P LANT S, in general, are either terreſtrial, amphibious 
1 or tic; and fo neatly do tables agree with "ani- 
mals in moſt particulars, excepting local motion and its conſe- 
—_— that from the knowledge of the one we are reaſons- 

led to the diſcovery of the other: Thoſe plants, which he 
calls terreſtrial, are ſuch trees, ſhrubs and berbs, 'as gro 
only on the land, and theſe, like land-animals, have diverfi- 
ties of food, method of generating and certuin periods of life: 
Of the atwphibious race, which live as well on land as in the 
waters, are willows, ruſhes, mints, Cc. and theſe in mam) 
reſpeQs are not unlike the otter, tortoiſe, frog, Cc. The aqua 
tics, whether of lakes, rivers or the ſea, ate very numerous; 
and the ſe may be com pat'd with the fiſh-kind, and, like them, 


vill not live out of their proper element ; in freſh waters —_— 
| w 
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oater hillics,; plantains, &c. and in the ſea, | corals, Ges 
1 poffeſi only the next degree of liſr — the 

ſtupid animal; or Where animal life ceaſes; chere the 
. fs 'feoms 2 2 The r of motion im 
nts arc the lame 'w animals, w fleep duri 
gums arc An artificial heat n motion 0 Actin of 
44 in the coldeſt fealon, 417450 1 
The common opinions as to the don of the ſap, * 
follows ; firſt, the ſap does not riſe by the pith, becauſe fore? 
have obſcry A the trunks of large trees — without that part; 
und yet the ſame trees have continued to put forth fruit, "ond 
branches on their tops: Mr. Brady obſer d. that the 8 
not found in thoſe branches of a ttes which exceed two or threc 
rad root and it is certain, that. che pith which is in 4 


of this y you, or inſtar; will (he ge 2 part 


— into thoſe boogie which 
_ ol by Gon, ge thoded 4 receive les BER 
ment by the bark ; for that trees, -afrer 5 that part 
ſtill continue their growth: Others tell us, that ee by * — 
cut away round the trunk of 2 tree, it will preſently dye: 
Theſe various opinions ſens to have been fer on foot Without 
extraordinary confideration; and on the perſunſivy that 4 
tree has but one bark; whereas, upom examining with the 
microſcope, we find four diſtinct coverings to eaelv' bravely 
vithour the woody parte; the two outermolt "barks mag bes 
aken from à tree without great damage, bur the other t 
A nearer" the wood, being ſinpped od | kill the 


"Same affirmdy ther the-Gip neicher riſes nor falls-in 3 
tt of a tree becauſe they have not been able to diſeern — 
p to iſſue out of that paat, when a branch hasbeeweur?r'F 
nictoſcope plainly ſhews' us the veflels' in the wood, tre“ 
which the ſap riſes from the root; hut as theſe tubes ate not 
large enough to admit into them an thing groſſer chan vapour, 
ſo they have been e ſteemed to be of no great uſe ; but the! ex- 
planation of the following figure will in ſome meaſure — 
their office, and thar of fac other parts of a- 486 are 
ſererally deſigned ſor ĩts growth; "Ay in the fi Place 1 1 
Rwe to enquire a littie into the nature of the rm - // 
4 tres is chieſly compos d of a Parent hyma, 55 
* thaw that in the ſtem or body of the tree; it has likewiſe 


'ellels and 4 covering ; the root, . 
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it, receives into it ſuch juices of the earth as are proper for 
and no other; in ſome meaſure reſembling a wick of con, 
which, being impregnated with oil, will only admit oil inn 
it ; «hig{proviGon being made in the ſtomach of the plant; 2 
it may be called, chielly in the autumnal months, the tree h 
prepared, for germination ſo ſoon as the earth is ſufficient 
warmed, either by the ſun's beams, or an artificial hear, fac 
as horie-dung, bran and water, or other the like ferment, 
thele heats raiſe into vapaut the juices contained in the rog, 


aud by that means cauſe ve 


A 1.200124 
Fig. 4. Plate VIII. is part of the branch of an apple tre, 
formed in May 17515, and cut in April 1116, and that in the 
figure of a half cylinder, the length being ſomewhat more tha 
the diameter, which was about a quarter of an inch; this being 
magnified with one of Carmparni's microſcopes, diſcovers the 
following parts; 5g. 1, 2, 3, 4, 5» 6, 5, capillary ' veſſel, 
which run longitudinally thro” the branch in the woody pan, 
formed in 1715 ; thro'.theſe tubes the ſteam riſes from the 
root, the ſtrength of which is well explained by Capt. Savory 
hw. for raifing water by fire; from A to B we may view 
veliels of the fame fort, formed at the ſame time; 8, 9, arc 
veſſels of the ſame uſe with the former, and that formed then- 
ſelves ſor 17163 2 means the diameter of the branch u 
increaſed, and additional nouriſhment ſuffer'd to paſs inn 
thoſe. buds, which are to make new branches ; and theſe 10 
made out of the ſourth or imnermoſt bark, mark'd C C; the 
maus of, the: capillary tubes of the years 1715, 1716, arc 
DX ide vapour which riſes from the root, is continued is 
theſe veſſels to the cxtremities of the branches, where it meets 


with, parts (not here re ) N glands; which 
Free if they may be ſo called, are likewiſe found at c rei 
nor or joint; at theſe places the v coming near the air 1s 


condens d, and returns between the barks, means of iu 


gen weight, down F G H, leaving in each bark, mark 'd IKL, 
ſuch juices as each of thetn is naturally adapted to ſeparate from 
u 3 tilh at laſt che more oily part, pa ſſing to the root, may 
lengrben the fibres thereof; as iciclt c are lengthened ; and by 
#46 oily particles preſerve them from rottiog by the wet; the 
— which compoſe the ſeveral] barks are parenchy mous or 
ipong ; the firſt mark d M is of a cloſer contexture than the 
N, and the ſecond cloſer than the third O, and ſo ©, 
ull cheſe parenchymous * interwoven with the long) 
wudioal | wood-veſſels where they arc ſomewhat ne 
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till they come to form the pith, marked P; then they are much 
larger than in any other part of the tree; by what 
Mr. Bradley has obſerved, ſeem to contain a more ſiiſhed juice 
than the teſt, and may 2 e be called the medulla. 

We may obſerve, that when the 4th or innermoſt bark C has 
once compleated its ſap · veſſels, and is firmly joined to the woody 
part, then the third bark O takes its place for the ſucceeding 
year ; and ſo of the reſt, only that the firſt, marked M, ſplits 
and divides itſelf to ſupply the place of the ſecond. 

Mr. Zradley rec s the follow ing enquiry to the curious; 
e, viz. if the ſereral barks, having a different contexture of parts, 
be admit into each ſeparate and di t juices from the reſt, he · 
than W ther thoſe juices may not be of different virtues; the firſt more 
rig aſtringent than the others, the ſecond perhaps emetic, and the 
third cathartic. | P 


Some 3 Obſervations on the vegetation and ex 
ceeding quick propagation of moldine/5 on the Subſtance of 
4 Melon; by. the Same. Phil. Tranſ. N“ 349. p. 490. 


R. Bradley had a large melon, which he ſplit lengthwiſe 
thro' the middle, in order to obſerve the veſſels, which 
compoſed the membrane or tunic of each Ouarium; but laying 
by one half of the melon, at the end of four days, be found fe- 
veral ſpots of moldineſs began to appear on the fleſh or polpy 
part of the r 4 

colour towards the middle of the fruit; thele ſpots grew 
er every hour, for the ſpace of five days, at which time the 


whole fruit was quite covered over, | 


This ſurpriſing vegetation made Mr. Zr curious to exa- 
mine, if there were any difference between which 
were green and the others, beſides their colour ; the viewed 


with the microſcope, appeared to be a fungus, as in Fig. 5, PI. VIII. 
whoſe cap was filled with about 500 ſmall ſeeds, which ſhed 
themſelves in two minutes after 2 had been in the glaſſes: The 
other ſort had ſeveral leaves reſembling graſs, among which a 
peared ſome ſtalks with fruit on their top; each plant might 
well enough be compared to a- ſort of bull · ruſn as in Fig. 6. 
they had great quantities of feed, which he ſuppoſes were not 
above three hours before they began to vegetate; and it was 
about fix hours more, before the plants were quite perfefted ; 
for, about ſeven o'clock one morning, he found. three plants at 
ſome diſtance from any others, and about four o'clock in the af- 
ternoon the ſame-day, he could diſcern upwards of zoo more 
Vor. VI, 7 K k grow- 
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a cluſter with them, which he ſuppoſed were ſeed 
Fries that day; the ſeed of all theſe were then ripe and 


1 the whole frujt had bern thus covered with mold for fix 
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days, this vegetable quality ty began to abate, and was quite gone 


in two days more; fruit putrified, and its fleſhy 
parts now yielded no other than a Rinking + water, which be 
to have a gentle motion on its ſurface, that continued for two days 
without any other appearance: He found then feveral ſmall ma 
as: Fig. 7, move therein, which grew for the ſpace of 
ys, after which they laid themſelves up in their 5 thus 
they remained for two days more without motion, and Kt came 
forth-in the ſhape of flies as Fig. 8. the water at that time was 
all evaporated,” and there remained no more of „ 
ſeeds, the veſſels which compoſed the tunics of the Ouaria, the 
outer rind, and the excrement of the maggots ; all which t 
ther weighed about an ounce ; ſo that there was loſt of the of 
weight of the fruit when it was cut, u — of 20 ounces. 
From this and other caſes of the like nature gr us 


how much ve le life on Sa. 

life on putr * 2 

Diving improved ; by Dr... Halley. Phil. Tranſ- Ne 349. 
P. 492- 


Te been ſeveral methods propoſed, and engine 
contrived, for enabling men to continue-a com 

under watery and the reſpiring freſh air being found to be 45 
Jutely neceflary to maintain lite; ſeveral ways have been thought 
of for conveying this pabulum vite down to the diver, who muſt 
neceſſarily, v wr being ſome how ſupplied therewith; return 


{con oy per 

"Phe Divers — Fr in the Archipelago, themſelves 
by carrying down or pong mouths —— Ted in oil; but 
— — how imall a quantity of air can be ap to be 
contained in the pores or interſtices of a ſponge, and how much 
that little quantity will be 1 by the preſſure of the 10- 
cumbent water, it cannot be ſup ppoſed, that a ſupply, obtained 
by this means can long ſubfiſt a diver; fince it has been found by 
experiment, that a gallon of air, included in a bladder, and by 
a pipe reciprocally inſpired and expired by the lungs of a man, 
will, in little more than a minute of time, become unfit for any 
farther reſpiration ; and tho” its elaſticiry be but little alte 
yet in paſſing the lunge, it loſes its 2 ſpirit, and . 
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dered effete, not unlike the medium ſound in damps; which is 
death to thoſe that breathe it, and which in an inſtant ex- 
tinguiſhes the 7, — flame, or the ſhining of glowing coals 
or red hot iron, if put therein: The Dr. leaves others to deter- 
mine what it is the air loſes by being taken into the lungs, or 
what it communicates to the blood by the extreme ramifications 
of the 4 pera Arteria, ſo intimately interwoven with the cupil- 
. as allo to explain how it is performed; for 
hitherto there has been no diſcovery made to prove, that the ul. 
timate branches of the veins and arteries there have any dnaſts- 
moſes with thoſe of the Trarhea, as they are found by the mi- 
croſco to have with _ _— 3 only hn ns rhe the 
— experiment, that a na iver without a may 
not be above a couple of minutes under water (as che Dr. ſaw a 
Florida Indian at Bermudas) nor much longer with à ſponge, 
— being ſuffocated, and not — ſo 2 — uſe 
practice; ordinary perſons rally ing to ſiffled - 
in about half a minute of du 88 if the be conſi- 
derable, the preſſure of the water on the veſſels is found by ex- 
rie 1 blood - hot, and frequently to occaſion 
tting 
When, therefore, there has been occafion to continue long at 
the bottom, ſome have contrived double flexible pipes, to cired- 
late air down into a wy ine loſing the diver, as an armour, 
to bear off this preſſure of the water, and to ſuffer his breaſt to 
dilate upon inſpiration ; the freſh air being forced down by one 
of the pipes with bellows or otherwiſe; and returning again by 
the other pipe, not unlike an artery and vein; this, it is true, 
has been found ſufficient for ſmall depths, not exceeding x2'0r 75 
feet ; bur when the depth ſurpaſſes three fathomg, e 
teaches us, that this method becomes imprafticable ; for, tho 
the pipes and the reſt of the Apparatus may be contrived to per - 
form their office duly, yet the water, its weight, being now be- 
come conſiderable, does fo cloſely embrace and claſp the limbs 
that are bare, or armed with a flexible covering, that it obſtrufts 
the circulation of the blood in them, and preſſes with fo much 
force upon all the junctures, where the armour is made tight with 
leather, ſkins, gc. that if there be the leaſt defect in any of 
them, the whole engine will inſtantly fill with water, which will 
ruſh in with ſo much violence, as to endanger the life of the di- 
ver, who may be drowned before 3 upon both 


which accounts the danger increaſes with the z beſides, a 
wan thus ſhut up in a 3 as this muſt needs be, _ 
, | 4 
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not but be very unweildy and unaftive, and therefore, unfit to 
execute what he is defigned to do at the bottom. 
To remedy theſe inconveniencies the diving bell was next 
thought of, wherein the diver is fafely conveyed into any reaſon- 
able d and may ftay a longer or ſhorter time under water, 
according as the bell is of à greater or leſſer capacity: This is 
moſt conyeniently made in form of a truncated cone, the ſmaller 
baſis being cloſe, and the larger open, and to be fo poiſed with 
lead and 1o ſuſpended, as that the veſſel may ſink full of air with 
its open or larger baſis downwards, and as near as poſſible, in a 
poſition parallel to the horizon, ſo as to cloſe with the ſurface of 
the water all at once : Under this receptacle the diver finks down 
together with the included air into the depth defired ; and if the 
cavity of the veſſel contain a tun of water, a fingle man may te- 
main therein at leaſt an hour, without much inconvenience, at 
five or fix fathoms depth; but this included air, as it deſcends 
lower; contracts itſelf according to the weight of the water that 
compreſſes it; ſo as that at $3 foot deep or thereabouts, the bell 
will be half fall of water, the preſſure thereof being then equal 
to that of the whole atmoſphere ; and at all other depths, the 
ſpace poſſeſſed by the compreſſed air in the upper part of the bell 
will be to the under part of its capacity filled with water, as 33 
feer to the depth of the ſurface of the water in the bell below t 
common ſurface thereof; and this condenſed air, being taken in 
with the breath, ſoon inſinuates itſelf into all the cavities of the 
body, and has no ſenſible effect, if the bell be permitted to de- 
ſcend fo ſlow ly as to allow time for that purpoſe; the only incon- 
venience that attends it is found-in the cars, within which there ate 
cavities ing only outwards, and that by pores fo ſmall, as not 
to give admiſſion even to the air itſelf, unleſs dilated by a conſi- 
derable force : Hence on the firſt deſcent of the bell a preflure 
begins to be felt on each ear, which by degrees grows painful, as 
if a quill were'forcibly thruſt into the ho the car; till at 
_ the force overcoming the obſtacle, that which conltringes 
theſe pores yields to the preſſure, and letting ſome condenſed air 
ſlip in, preſent caſe enſucs z but the bell deſcending-ſtill lower, 
in is renewed and again caſed after the ſame manner: On 
the contrary, when the engine is drawn up again, the condenſed 
air —— a _ eaſier dude _ of —— and 105 
without pain ; this force on the auditory p s might 
be ſulpetted to be prejudicial to the organs of hearipg, — 
rience teaches the contrary 3 but what is more inconvenient in 
this eng ine is the water entering into it, ſo as to contract the * 
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of air, according to the aforeſaid rule; into ſo ſinall a ſpace, 48 
that it ſoon heats and becomes unſit for reſpiration, ſor which 
reaſon it muſt be often drawn up to recruit it again; and'befides, 
the diver, being almoſt covered with the water thus entering into 
his le, will not be long able to endure the cold thereof; 
To obviate theſe difficulties, which attend the uſe of the com- 
mon diving-bel], the Dr. contrived means to convey air down to 
ir, whilſt below; whereby not only the included air was renewed 
and recruited, but alſo the water entirely driven out, at whatever 
it happened to be; and this he effected by an eaſy contri- 
vance, which may furniſh air at the bottom of the 1ea in any 
quantity deſired ; the deſcription of the apparatus is as follows, 
The bell, he made uſe of, was of „containing about 60 
cubic feet in its concavity, and of the form of a truncated cone, 
whoſe diameter at uy was three feet, and at the bottom five : 
This he coated with ſo much lead, as that it would fink empty, 
and he diſlributed the weight in ſuch a manner about its bottom, 
that it would go down in a perpendicular poſition and no other ; 
in the top he fixed a ſtrong but clear glaſs, as a window to let in 
the light from above ; and likewiſe a cock to let out the hot air 
that had been breathed ; and be low, about a yard under the bell, 
be placed a ſtage z which hung by three ropes, each of which 
was charged with about 100 weight, to keep it ſteddy ; this ma- 
chine he ſuſpended from the maſt of a ſhip, by a ſpritt, which 
was ſufficiently ſecured by ſtays to the maſt-head, and was di- 
refted by braces to carry it over board, clear of the ſhip fide, 
and to bring it again within boar as occafion required. 
To ſupply air to this bell, when under water, he cauſed a 
le 12 of about 36 gallons each, to be caſed with 
lead, ſo as to fink empty; each having a bung hole in its loweſt 
rt to let in the water, as the air in c ſed on their de- 
, and to let it out again, when they were drawn-up full from 
below; and to a hole in the uppermoſt part of theſe barrels he 
—_ — * trunk 4 0 — uw — — 
52 enough to fall be low the bung hole, kept 
a weight lad; ſo that the air in the upper part of the bar- 
22 not eſcape, unleſs the lower ends of theſe hoſe were ſirſt 
up. | 
The Mal noob being thus red, he fitted them with tackle 
proper to make them riſe and fall alternately, after the manner-of 
two buckets in Af wells 1 2 — mu 2. or 
two men with an half their „cou allt 
labour = 


required and in their deſcent they were ditecled by lines 


| faſtened' to the under edge of the bell, which 
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to ſſed thro 
rivgs, placed on both ſides the leathern hoſe in each barrel; { 
that ſlicling down by thoſe lines, they came readily to the hand 
of a man, who ſtood on the — — purpoſe to receive them, 
and to take up the ends of the hoſe into the bell; thro' theſe 
hoſe, as ſoon as their ends came above the farface of the wa. 
ter in the barrels, all the air included in their upper parts wa 
blown with great force into the bell, whilſt the water entered 
at the les below, and filled them; and as ſoon as the 
air of the one barrel had been thus received, upon a fi 
ven, that was drawn up, and at the ſame time the ot 
ended; and by an alternate ſucceſſion furniſhed air ſo 
qui and in ſo great plenty, that the Dr. himſelf had been 
one of five who had been together at the bottom, in 9 or 19 
fathoms water, for above an' and a half at a rime, with- 
out any ſort of bad conſequence ; and he might have continued 
there as long as he pleaſed, for any thing that appeared to the 
contrary; beſides, the whole cavity of the bell was kept en- 
tirely from water; fo that he ſat on a bench, diametri- 
cally placed near the bottom, being quite dreſſed with all hi 
cloaths on: He only obſerved, that it was neceſſary to be let 
down gradually at firſt, as about 12 foot at a time, and then 1 
and drive out the water that entered, by receiving three 
or four barrels of freſh air, before he deſcended farther ; but 
ing arrived at the h deſigned, he then let out as much 
of the hot air, that had been breathed, as each barrel would 
repleniſh with cold air, by means of the cock at the top of 
the bell; thro' whole aperture, tho! very ſmall, the air would 
ruſh with ſo much violence, as to make the ſarfaces of the ſea 
boil, and coverit with a white foam, notwithſtanding the great 
weight of water over him. 99 
Thus the Dr. found he could do any thing that was — 
1 under him; and that, by taking off the ſtage, 
he could; for a ſpace as wide as the circuit of the bell, lay 
bottom of the ſea fo far dry, as not to be over ſhoes thereon; 
and by the glaſs window, io much light was tranſmitted, that, 
when the ſea was clear, and eſpecially when the ſun ſhone, he 
could fee perfectly well either to read or write, much more to 
faſten or lay hold on any thing under him that was to be taken 
up; and by the return of the air-barrels, he has often ſent 
orders, written with an iron pen on ſmall plates of lead, 
refling how to move him from place to place, as occaſion re. 


quired ;"at other times when the water was troubled and 
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thick, it would be below as dark as night; but in ſuch à caſe, 
ke could keep a camlle burning in che bell, as long as he 
, notwithitanding the great expence of air requiſte to 
maintain flame. | | i $63 4£ 3, „ $6 11133) 
The Dr. takes this to be an invention applicable to various 


uſes; ſuch as fiſhing for pear}, diving for coral, ſponges, We: 
in far greater depths than hitherto been thought poſſible ;/ 
2 alio for the ptoparing and levelling the foundations of moles, 


bridges, &c. n tocky bottoms, and for the cleaning and 
{crabbing of ſhip bottoms when ſoul, in calm weather at fea ; 
By an additional contrivance the Dr. found it not imptacticable 
for a diver to go out of the engine 10 a pretty diſtance from it, 
de air being ed to him in a continued ſtream by mall 
flexible pipes, which may ferve as a clue to direct him bac 
gain; When he would return to the bell. 
> 190 . "+ 1 2 0 8 9 
Obſervations on the Glands in the Human Spleen, and on. a: 
fractures in 1h upper Part of the Thigh; bone; by Dr. 
James Douglas. Phil. Tranſ. N“ 349, p. 4 1 17 
HAT anatomy, as well as phyſic and ſurgery, has te- 

.- ceived much improvement a careful true ob-/ 
ſervation of what was found in diſſecting marbid bodies, will 
appear, from the two follow ing inſtances, "among ſeveral 
others that might be adduced for that E for, it is cers 
tain, that noth mg has contributed ſo much towards ſirming 4 
right notion of the nature of the ſevdraf diſeaſes, and a true. 
knowledge of the ſtructure of many parts of the human body, 
28 their appearance” in 2 preternaturaf fate, as" will appear 
from the following inſtance ; in which the glands were 
v the naked eye, and appeared diſperſed thro the fibrous ſub- 
ſtance of the human fpleen; the was a boy of about 
four or five years of age, "that died of a general'atrophy, or 
conſumption of all the maſcular fleſhy parts of the body, de- 
cafioned, undoubtedly, from the thany” glandulous fwellinge 
ſcattered up and down the whole thefentery ; which, by com 
prefling the lymphatic veſſels, called in this place vaſalaBea, 
prevented the atceſs aud ſupply of the chyle, fo neceflary'for 
continued nouriſhment and mcreaſe'of the parts ; for, with- 
out the conftane recruit of this whitiſh balſamic liquor, the 
maſs of blood will in à ſhort time be anfit to perform any 
thoſe offices, which a freſh acceſſion of chyle qualifies it ſor. 
In 2 piece of this ſpleen, might be ſeen, without a glaſs, 


fereral round whitiflt bodies of A pretty hard confiſtence, _ 
l 2 gre 
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a-great many ſmall white and ſofter ſpecks ; but both of the 
— nature : Theſe appearcd to the Dr. to be ſo many diſting 
nds became viſible, which. in a natural ſtate are only to be 
n by a finc glaſs, as the curious Malpighs. firſt ed 
in his treatiſe de. Liene cap. 5. de quibuſdam corpori bus per. liz. 
nem „ Theſe very ſmall glands, ſays: he, are not ſo 
«. readily found in the ſpleens of all animals; it is true, that by 
only tearing the ſpleen of an ox, — Se. they appear; 
but in a man they are not ſcen ſo eaſily: Let if the entire 
© ſyſtem of / the glands be ptreternaturally ſwelled, by this in. 
* crealt of their bulk they become more viſible, as I once ob- 
* {ſerncd in a girl, in whom the whole fpleen abounded with 
© cluſters of; globules,” This caſe was the ſame with that the 
Dr. memtians. 5 £14 11 15 2444 1 ©3745] 
IT be ſecond obſervation the Dr. makes is about the natute of 
2 luxation of the head of the thigh bone; for, by a careful 
examination of the part in the dead body, the common mil. 
take of the writers of ſurgery now extant was diſcovered, and 
what was reckoned and treated by them as. a luxation of the 
head of the /emur, was ſound to be nothing other. than a frac- 
ture of, the ſame bone, . neck, the globular head being 
ill retained cloſe in its ſocket, called acetabulum coxendicis, 
'-Amongk. all. the. Writers gf ſurgery, and anatomy, there 
were only three who were appriſed of this miſtake ; the firlt 
As 1 Paree, the Dr. 72. and then Mr. Che- 
felden,; 1 d confidering the depth of the articulation; the ſur- 
prifng ſtrength of the muſcles that ſarround it; the ſeveral 
rong Jigaments that bind; the head within the ſocket; the 
\mallneſs. of, the neck of the bone ; ita porous and ſpongy ſub- 
Lanes, which makes it much —4 than the reſt ; laſtly, 
the diladvantageous oblique pofitioa of this neck, which ex- 
E mate to external accidents ; from theſe. and, ſuch 
confiderations, the Dr. ſays it will plainly appear, that a 
frafture in that part from an external. cauſe, can much more 
calily ha than a diſlocation. , _ 1 85 
An old woman turned of ſourſcore ſell from ber chair, and 
thereby. had a fracture in the upper part of the thigh bone 
ſhe lived three weeks after it; —.1 tho” it never reduc 
yet ſhe complained of little or no pain, which may ſeem very 
extraordinary: It is obſervable, that the fracture was not only 
oblique, near the neck of the bone, but that cach rrochanrer, 
1. 4. the two proceſſes. near its neck were likewiſe broken off; 
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the occultation 


Pound. Phil. Tran, N* 550, Pi. 00. Hen from th 


Tithout- ado it would be in 3 
pect true theories of the celeſtial mot ions, and caleula- 
tions — with the heavens; that aſtronomy has made no 
ater progroſa is owing to this, that the ancients, and eſpecial 
Proony, have handed down to us no . obſervations, befides ſ 
— uſe of as principles to eſtabliſh their own hy pothe- _ 
20 tables; tho it had been much more to the pu to have 
faithfully — the obſervations of Finch on „ Arif 
lus, Hipparchus and Prolomy, and the d iſagreeing of their num- 
bers with -the heavens (aſter the example of the grext” Hippt- 
crates, who, did not at all bluſh to conſign to poſterity bor thee 
who died, and thoſe who recovered under his hands) rather than 
with a kind of | vain glory, to have concealed thoſe errors; they 
themſelves were aware of, by concealing the obſeryations; 


which they found their tables did not agree with the hegvens ; 
but before Zycho ny this was a common failing of almoſt all 


aſtronomers, 
of the motion of the ple wa | 


But after that the true — 
diſcovered: b the ſagacious Kepler, and its truth 
de by the great, Sir aac Newton, ſore were egger pr 
exhibiting aſtronomical calculations, entirely agreeing with'the 
heavens z, and for that end, not only the obſervers" of "princes, 
but ſeveral private aſtronomers here in England, were very dili- 
—— ſtars; among whom was Mr, Pound, "who 
made the following obſervations at Munſted, with the greateſt 
accurac], by means of very long teleſcopes and a micrometer. 

In 17135, Auguſt 21. gb uy and'$ equated time, Mars pre- 
4 in right aſcenſion, the middle ſtar of the 7 of - 
Scorpio ( Bayer's >) 6.540, and was eee 

September 18.) 30 Mars preceeded the bright ſtar inthe 
foot. of Serpentarius ( Bayer's 9) 1) 48; and had the ſame de- 
clination accurately. 

| November 30. 18" 8, Sarurn preceeded y or the fecond ſar 
in the arm- -pit of Virgo 23 19“, and was more ſoutherly 2 25 37. 
But on December 4. 4. 1% 25 uu preceded it 10 305, and 
was more ſoutherly 29 | 

Vor, VL 5 L1 But 


25, which therefore it 
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But in 1716. —— — 7* 23/-equated time — 
ceeded e Piſces, or ſr der at: 


in the 1outh Jinum of Piſces I and was more ſoutherly 1 
cover 1n leſs than two hours, and 
perhaps with its body. 


8 527, equated time Vans Gihoned Cor Zane) 
jo, and was more outer 7 be 


14-1 ter Y onl x' with go 
 Augoft 415 ail preceded ropus only: 


quite-14/ 267 
Ae. ter proceeded the teleſcopic fla, 
— 500 eit with 4 the ſame declination. 

Auguſt 24. 12 19 Jupiter was diſtant the nficrometer 


from the ſaid + 5' 54%, and at the ſame time from another 


brighter ſtar a). 1994 theidiftence of . 
137317, and at that time the leſſer diameter of Jupiter was 30%. 

Soprember 12. 1) Venus, juſt after her ſecond ftation, Eile 
the te ie ſtar 15 4%, and was more ſoutherly 3 300 ; but 
this fixed aden enam i ' and + of & and 5395 


Octoler 15.19" 12 and þ Fenus was diſtant by the micrometr 
ſrom the fixed ſtar 7 in Leo's leg 2) 550 
November 20. 6* 18' and 4 Jupiter . regte ſſion toward 


8. Lat. 


the ſtars 4 and b, at which he was n 


1 b & 210, but from 411 36", 

—— 7* 38 iter was diſtant from + g' 190, and 
and a and + were diſtant from each 12 30”; i 

1 ——— and afterwards at 180 30 
— — ——— as it were, to Jupiters limb, and 
10 be more northerly than his center about $ of his ſemi - diameter 
or. 15 ; but according to theſe obſervations it a that the 
middle — the — 5 of the fixed ſtar by t the intcrpoſition 
Ow _— happened -November 21. 19 55", or x ney 


wr” o. 5* 41 rr 12 361, and 
was more ſout rly 5 


December 4- 6* 5 —— followed Propus 22 4 and w 
more ſoutherly ) 4”, 


+ December 3. 6 Jupiter followed Propus 31 354, and was 


more ſoutherly 7 507. 
December 6. 5" Jupiter followed e 40 30%, and was 

more ſoutherly * 5a. 
December 1. 6 Jupiter followed Propus 49 154, and was 
98 ſoutherly ) 354%. . 
com 
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From theſe laſt obſervations it a that Jupiter and Pro- 
had the ſame Long. December 1. 15* 297 at which time 
iter was more — — that ſtar ) yo! ; and ſrom the 
e obſervations it will alſo appear that Jupiter was in oppoſi · 
the ſun, as to Long. December 6. 12 46. In Nauen 
is to be obſerved, that thoſe teleſcopic ſtars, marked a and 
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to 4 in the beginning of 1690 in 25®. 34 297 of Gemins 
ith 21' 35% 8. Lat. and to the other b in 28* 5' 244 of Gemins 

518. Lat. r 
er's u. obſerved fince the invention of the tele 
but t 
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llowly, in the ſphere of the fixed ſtars. vide Gafſends: 9. 
Tom: 4. P. 162. rr. | | 4 TEE TTY 


A Deſcription of the Wood-pecker's Tongue ; by My. Wal- 
: Yer'p 1 Phil. Tranſ. N“ 3 50. fo 
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feet into the 

be claps his ſtr a 

of the; tree, and {0 ſtands with bis head erec to give tho 

with þis bill with the Fr. De,. „ Fri 24h 
112 | 


in Mr. Hamſtead's Catalogus Britannicus, where a place is 
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It is certain that this bird is of the inſsRivorous kind; and 
that he lives not only upon inſets worn on the outſide of 
trees; but alſo on ſuch as ate under the between that and 
the wood, as likewiſe on thoſe in rotten wood, as on worms 
and other inſe&s in the ground; for, Mr. Waller has fre. 
quently obſerv'd the roots of their bills «Fr us is the 
— with crows and rocks, Sc. whence ho ſuppoſes, he ſtrikes 
lis long ſharp bill into the ſoft earth, thence to take out the 
worth; he has alſo found their craws full of ſmall ants. 
But the mechaniſm of the tongue of this bird is very curious; 
iis Known/ro exert a long lender round tongue, to a confide- 
table diſtance beyond the extremity of its bil}; and to te. 
tract it again with great quickneſs the mouth or bill, with 
the caught inſcE ſpitted on its tip: The Chameleon, it is true, 


_— dut Its e to 4 confiderable length; and after entany- 


the fly in the glutinous matter at its extremity rerratts 
it and the prey into its mouth; but the mechani in that 
animal i wholly different from that of the preſent ſubject, a4 
may be ſeen in the account towards a hiſtory of animals in the 
Memoirs of the Royal Academy: The protruſion, therefore, 
of the tongue of this bird, for; or 4 inches being very extraord. 
nary, and the mechaniſm of the ſeveral parts for that end, no 
leſs curious, ſeveral learned and diligent enquirers into nature 
have attempted to explain it; but Mr. Water wy opinion, 
that they have been miſtaken, at Jeaſt in ſome parriculars. 
That learned and eurious enquirer M. Peraut defcribes it 
bes in his Euies de Phyſique, Tom. 3 put 2. p. 148. this 
tongue he exerts by means of two ſmall bony cartilage, 
bout ſeyen inches long, and each of the thickneſs of a vid- 
ling pia, and perfectly ſmooth; theſe two cartilages are 
United nt che extremity, and, being in this place cover᷑ d with 
Acſh,-form the ſore · part of the tongue; the reſt of theſe carti- 
Jages are ſeparated from each other, and paſs winding -under 
the ert; and then rifing up behind the head, where they 
meet * paſe over the top of the head, and ſo'exrend 
themſelves to che root of the beak ; the carfilages, which form 
dne hinder part of the tongue, arc alſo inclos'd in a channel, 
Heſhy on the ourfde, and cover'd with 's very ſmooth mem- 
brane on the ide. Gout . . VI i 
Wos theſe fleſhy channels, which incompaſs theſe cartilages 
ate the muſcles, by which the tongue is mov'd; for, having 
"their origin at the Jaryng; and their inſertion at the extrem!- 
per of the cartilages, it comes 0 6 
” S. 5 iS 
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cles of the two flaſhy channels, which ſorm the hinder part oſ. 
the tongue, A47c - | , they force the ſore · part of the 
tongue out of the beak, by drawing the polterior or fagtheſt and 
gearcr the Jarynx ; and on the contrary, when the fleſhy chan- 
nel, which forms the anterior, part, — 24 it draus the ſors · part 
of the tongue into the bill rowards the larynx: This mecha- 
niſm of making a hard part, ſuch as bony cattilages are, ta 
come out and return into another, ſuch, as the canals are, by. 
means of cords,, which are the muſcles, is made uſe of in pul- 
ling up the glaſſes of the doors in coaches, for, the firing, 
being laſtened to the lower part of the 2 makes it 
riſe when ' drawn, which reſembles that action of the muſcles, 
by which the tongue is mo dl. 
M. Peraulr gives the figurcs of theſe, cartilages and other 
| as alſo of the head of the bird: Either the wond- 7" = 
in France are different from ours in England, or this figure of. 
the head is very ill deſigned, it being much too broad 
large, and the beak tooſhort; beſides, he makes the twp cattila- 
ges come to the root of the beak, ſcparatel one on one ide, 
and the other on the other; whereas, in all the wood · peckers 
beads Mr. Waller had met with, the two cartilages Joan clole 
together about the top of the head, and thence. proceed lc 
tho' not faſtened to each other, ſlanting à little towards the 
right noſtril, where they terminate together... 4, 
Beßides, upon viewing and examining ſeveral ſubjecta, 
Mr. Waller could not find them agree in many particulars with 
M. Perault's account and explication; for, the muſcles, which 
are ſaſtened to the end of the cartilages at the root of the 
upper beak, are not inſerted at the laryne, but paſs on and at 
ſaſtened to the lower bill ; this pair Mr. Mallen takes 0 be the 
muſcles chiefly concerned in forcing the tongue out of the bill; 
there is another pair of muſcles, which, being ſaſtened to the 
E where the two bony cartilages are articulated with one 
gle bone in the . ch „ ie, as be ſappoſes, 
the chief pair concerned in 3 the tongue with ita prey 
into the mouth ; theſe proceeding ſrom that atticulat ion qi the 
cartilages, as far as the larym (each oſ them ſending a branch 
to the cartilage ſeutiformis) from thence go on with the nN, 
tho'-not faſtened to it, till = come within the cavity. of the 
thorax, where they arc inſerted ,under the gſauꝭ‚AiPa: This 
pair is repreſented by. 49, Plate VIII. Fig- 9, and by kk; Pig 10 
there is likewiſe a very {lender white thread (whether a; 460+ 


donor nerve Mr. Waller cannot determine) which ,. 


*%% 4 
w © 


| ted to the end of them: The fame author ſays, the tongue may 
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nies this maſcle its whole length; and which, when drawn 

gently, for fear of breaking, pulls in 'with it the end of the 

— try rae other all along the vagins to the 
ar c. | $. $*2.w 4 | 3-5 Ts EST * 


Voller Coiterus, as mentioned by Gerard Blafins in his Aua. 
rom. \ Animal. cap. 24. 4 64; treating of the tongue of this 
bird, makes it to conſiſt of three flender bones, round, and, 
as he ſays, inoicem colliguris, or bound together, which is'a 
miſtake ; for, tho you reckon the two bony cartilages as 
officula, yet the third is not bound up with them, but articula- 


be protruded to the length of an inch and a half; whereas, 
when retracted it — half an inch long; when really ir 
may be'exerted near four inches; and Mr, Waller ſuppoſes, 
cannot be drawn in, fo as to be leſo than an inch and a quarter 
chatis,"to that place where eee cartilages are articulated 
with the fingle ; befides, this author makes the uſe of 
the Jong flat muſcle, running over the top of the head, to be 
to draw the tongue to the upper jaw; whereas, their uſe is to 
de the tongue out of the bird's mouth: But this author 
ing given us no figures, has render'd what he ſays leſs in- 
relligible; tho? it is true, he mentions two pair of muſcles, as 
there are ſo many chiefly concerned; yet there are at leaſt two 
other pair, that aſſiſt in the performance, ' | 
 Mpbonſus Borelli's account in bistreatiſe de morn Ani malium 
2 2. p. 24. is like wiſe CI in ſeveral-reſpeRs, and 
figure be gives to explain it very defective, and ill defign- 
ed: He makes the pair of muſcles,” concerned in protruding 
the tongue, to be faſtened, 25 it is true they are, to the lower 
beak towards the point; but then he makes their inſertion at 
their other end to be at the extremities of the two of Byoidea; 
wheteas, they really reach to the very end of the cartila- 
ges, that go round the head; theſe, by another miſtake, he 
makes to be the rerraffores Hngue, and joins another pair as 
co-partners in the ſame action, which he makes to be twiſted 
_ about the rrachea; none of all which agree with the 
* Mr: Vuller had met with. 
onthe hiſtory of the Royal Academy of Sciences, publiſh'd 
in Latin by M. du Hamel in 1698, lib. 4. cap. 5. there is 
another deſcription of this ſurpriſing mechaniſm by M. 2 
In this he differs both from Perault and Boyells, taking . 
horny extremity and bone to which it is joined, to be only the 


— 


tongue, properly ſo call'd ; and that — 
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the bydides, with the long cartila adhering to them; bue- 
even in this he ſeems to Mr. Haller not to be fo. clear, con- 
founding the two bones with the cartilages: He deicribes, the: 
vagina, with which- the bones and part of the cartilages are. 
encompaſs'd, and which is faſtened: to the -horny-extremity, 
and _— _ tetracted with 2 notice 
that the ſma 5 ickles on the part are 
moveable, and with their poi | bead towards the t - but 
Mr. Waller ſuppoſes it to be a miſtake to make the ,mucous. 
matter glutinous, which 4s ſurniſh'd by the two pyramidal 
glands; for, he takes the chief, if not the only nie af that 
mucus to be to lubricate the ꝓaſſage in the vagina, forthe 
more eaſy ſlipping of the cartilages therein. 

M. Aer y deſcribes the muſcles for exerting the tongue, and 
extends them from. their inſertion at the lower beak to the 
of the ſpringy ligaments, as he terms What Mr. Valler 
cartila ges; to which he adds another ſmall ligament, capable of 
extenſion, at the end of the other two, next the noſe, which 
when the tongue is cxerted, is relax'd and ſtretch d: He alſa, 
deſcribes the | pair of muſcles, faſtened to the root ofthe 
tongue and 9s dei, — draw the tongue into the 
mouth; theſe he makes to wind round the aſpers Arteris 
once or twice, in which Mr. Waller thinks there ia ſame miſ- 
take; being of opinion, that the mechaniſm, ſor this action of 
drawing in the tongue, is different from what ig berg deſerib d: 
But Mr. Waller proceeds to the explication of the ſeyerdl 
draughts made by himſelf, with all poſſible care and exact - 
nels, in eight or ten ſeveral ſabjects. 

Fig. 9. repreſents the head with part of the neck of, this 
bird, — taking off the ſkin 5 A the ſcull, with t ſhallow 
grooves or channels, or rather one broad groove, with a ſmall 
eminence in the middle, on the occiput ot hack part, from 
each fide of the neck to the top of the head, here they unite 
into one, which paſſes ſlanting towards the right fide, and ter- 
minates at the hole for the noſtril on that ſide at g hᷣ is the 
paſſage for hearing; d a large white gland, containing a gluti- 
nous liquor, almoſt like cream, as to co and conſiſtence, 
— * r av into the — to 1 Mr. Waiker 

ppoles, the cartilages; et e, which has a ring. 
encompaſſing the Lf of abt — 
figure is repreſented, as drawn almoſt all into the mouth; g 
part of the neck, which is large and ſurniſn d with very ſtrong 
muſcles; h the oeſophagus, opening very wide at the JOS, 
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e 


ele teiching ſrom one jau tothe other under the throat 
14 baridags 
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Aal entirely muſvular 5 i, i i% A long. but din and at mut 
ele in ref eee inch, 
reach! the end of the curti arc 16 the — 


Henk at k, vo the inſide of wh ich If is — — 
1 
Wag 


4s fach another on the otherdidey K the 
ER ſcull a little 


een — 2 

reaches, —— 

— the root of the 
perly lo called 


Wee bei 


outer — — of the — — 
panics it from its end at r, almoſt to the end of the canal or 
Yfhetth; whiely opens at a hole u little -before the laryme; and 
*herice khe muſele proceeds to its inſert ion into the lower beak: at 
; from the concave edge” of this muſcle, there 1s a thin and 
arent; but very ſtrong membrane, braced-Jike'a drum-head 
feel} ent m, where it is very * 

— Farkifhed with capillary veins and arteries, and doubr- 
En, nervous; u, 1 repreſents this membrane; this cartilage, 
when the is exerted; divides about g an inch from the too 


: of the beak at 7; 0, 0 a pretty large vein and artery 3 . p a muſ- 


the root and the os Hyoide 
of — as it may be trom its ſtart ing out at that 
part, where are the -afticulations of the cartilages with the en 
hen by nde muſcles, inſerted into the ſheath at or near 5, and 
\thence® paſſing wo the end of che Pen it is dtaun into the 
LY, ole of the laſt uſcles, which ia round, 
ee ues 28 to . the bini, 
Fut off at LEE aſpera Arreria conſiſting of perſect rings; t 
u une. —— loc ad 
Pig. 260 A, A repreſents the under patt of the lower bill; B. 
the tongee ; the place here the two cartilages and two bones 
med by in Big} 18. are brought into and incloſed in ore 


to keepin the cartila 


— ſheath ; oY two glands diſplaced in this Fig. 6 


two muſcles attending theſr glands, and faſtened near the end 
"the billy A the two bony: cartilages, bent and paſſing on each 
ice of The heel bot united at #4 eee, eve 4 pair of mulch, 
5 eee ee eee eee upper * 
Mts 
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end firmly adhering to the dug, in which-ir'Nips, till about 
; Hie place where muſcles leave the vagina, and 
paſs on to the infide of the bill, where they: are inſerted; their 
office is to thruſt rhe 


the tongue forwards, or out of the mouth; g. 
2 of muſeles faſtened a little below the laryme to the 15 
cular part of the a/pera arreria at i; the other end of them go- 
ing up to the — b at the root of the tontzue, whenee they go 


| towards: the. lar; &, & two mul- 
one end within the horas, under the cluvicula 
er ends to the atticulation of the cartilages with 


abovementioned nerves accompanying them: Mr. Walter 
takes theſe to be chiefly concerned in drawing in the 7 each 
of theſe ſends a branch to the cartilage at the top of the 4hera 
arteria at n; I, i. I, I, two muſcles cunning along and faſtened" 10 
the ſides of the aſpera arteria from the rhorax to the place where 


they are united, and where each of them ſends out” a" branch, 


which binding ever the bones and cartilages tends to the fuuces, 


where they art᷑ inſetted; m part of the gula; 1 — — the 
neck 


w of t 

bending 2 8; in. this bird the wind- pipe and guia always 

paſs on the right ſide of the nerd. 3 
Fi 


- 


pig. 11. A, A-repreſents the two long flat muſcles, — 
Lt in Fig, 9. he top of the head, 
and ſo — No SHER 

Arom whence 


the right naſtril, at the root of the u 
s relaxed when the tongue 


inſide of which the two cartilages are brought together, till th 
are both articulated to one fingle bone, at the end of which i 
_ _ barbed tip; g one of the pyramidal: glands z che 
er bill. , | 
Fig, 12. A repreſents that part, which Mr. Wallerthinks may 
moſt properly be called the tongue, a ſmall bone rumming chro- 
t; this as far as c is flat and thin at the fides ; it is cut h at 
Vol. VI. 7 | M m n d to 
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bones of the tongue, marked'f; f in Fig. 13. theſe have 


ee 
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d to ſhew the bones within it; þ the horny tip of the tongue 
about a quarter of an inch ſtrong and ſharp, furniſhed 
with four or five barbs on each (not with an infinite number 
as Coiterus affirms) theſe barbs are ſharp and moveable, like the 
ſmall teeth at the root of the tongue and beginning of the gula 
10 the pike and jack+fiſh, in that of cagles, Cc. ſo as to let the 
prey ſhp eaſily on, but not get off again ſo eaſily; c the end of 
the. bone of the tongue, where the two bony carti ſages are articu- 
lated ; d the. place where the upper part of the tongue is cut 
away to ſhew the bone; e ſeveral ſmall tendons, or rather, as he 
takes them, nerves running thro' the tongue; of theſe ſome tend 
to the extremity of the cartilages, and others accompany the 
muſcles to the neck; 7. 95 two bones or cart ilages, which, in this 
bird, are united by a thin membrane as far as the next joint, ſo 
as to open aſunder to ſome diſtance, but not to ſeparate quite; 
theſe two bones ſeem to anſwer to the oa Myoidea in other ani- 

mals ; at the place marked g, g the muſcle that draws the ton 
into the mouth is faſtened, or rather leaves the tongue at & 
place, having its inſertion near the end thereof; this muſcle is re- 
preſented by 4. 4 in Fig. 9. h. Y the two bony and ſpringy cartila- 
ges running on each fide of the neck; and which being joined 
cloſe together on the top of the head do paſs thus united to the 
right noſtril. | | 

From the conſideration of theſe four figures, and 'comparing 
them. together, the true mechaniſm and mot ion of the 
ſcems to be in ſhort this; is. the two Jong muſcles inſerted near 
the end of this lower beak, and reaching to the end of the carti- 
lages;*being contracted, the round hoop of the cartilages is drawn 
up from each fide of the neck, cloſe to the pyramidal glands ; ard 
at the ſame time the muſcles that draw.the tongue into the mouth 
being relaxed, and the articulations at c and g, g in Fig. 12. be 
brought nearly to a right line, the tongue is exerted to the leng 
of four or ſive inches; but when theſe long muſcles are telaxed, 
the pair of muſcles. repreſented by k, x in Fig. 10. being cun- 
trafled, draw- the articulat ions g, g, where they are faſtened, 
down into the throat or wide looſe {kin of the neck; and at the 
ſame time the cartilages opening into a wide hoop, the whok 
tongue is drawn into the mouth, | 
Fig. 13. A repreſents the ſcull; þ the ſhallow crena or groove 
for the cartilages; c the place of theit termination at the right 
noſtril ; d the orbit of the ee; 8 the hole for the optic nerve; / 
a hole. or paſſage quite thro' from one orbit to the other; g 4 bore 
- covering the hole to the car; Y the lower jaw and bully 70 
& -_noF 
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ridge or proceſs in the ſcull, beginning at the root of the upper 
bal and vein the two dds ofa bony cartilages in their 
place on the right fide; k the os jugale; } the upper bill. . 
Fig. 14. repreſents the right leg and foot, in which there are 
two digsrs before, and two behind; the ſtrength, largeneſs and 
of the a. coy or talons * — 1 27 
Fig. 15. A repreſents the gſοοοh]¹L,s; B the ingluvies or crop, 
ply makulr, and lined * 2 — this Mir, ag. 

— quite filled with ſmall black piſmites; as alſo C the 
uentriculus or gizzard, which joined cloſe to the crop; d, d, d the 
inteſtines penny of the ſame bigneſs for their whole length; the 
beginning of the rectum; F the pancreas. 

Fig. 16. repreſents one of the middle pairof feathers in the 
tail, in which the great ſtrength of the quill for ſo ſmall a fea- 
ther, and its bifurcate end, are very remarkable. 

Fig. 17. repreſents the roof of the mouth, where it is obſerv- 
able, that the rina or paſſage for the air to the noſtrils is beſet 
on each fide with a row of 10 or 12 ſmall ſharp teeth; with their 
points ſtanding inwards, towards the gula; theſe take the prey 
mm the end of the tongue, whoſe barbs or prickles are-move-- 
able, and prevent its going out of the beak again with the tongue, 
and from hence it is conyeyed to the ſwallow. 1 


An Account of the Phœnicopterus or Flamingo; by Dr, James 
Douglaſs. Phil. Tranſ. Ne 350, p. 323. e 


Aan the famous comedian is the firſt that makes 
mention of this bird by the name of bei’ e dues ſc. 4. 
and not long after, it is called 5-H oi by PHeſtratus in 
his life of Tpollonius Tyangeus lib. 8. p. 387 Edit, Paris. 1605. 
Folio. Apicius, Pliny, Sueton. Fuvenal and other Tatin au- 
thors retain the Greek word, and call it Phanicoptenus. Bello- 
nius Hiſtoire des oiſeaux lib. 8. cap. 8. ſays, that in French,” it is 
called le Flement or Flambant : Scaliger atfiems that in Provence 
they call it Flammant : And Geſner Hiſt. Animal. —_ lays, 
that it may be called Avis rubra per excellentiam : ' Aldrovan- 
dus Ornichol. Tom. 3. lib. 20. cap. 4. writes, that in Kardignia 
goes by the name of Flamingo; and de Laes tells us, the Spa- 
ove BW niards in the Weſt-Indies call it Flamenco; Dr. Chameron and 
gat Dr. Grew convert the Greek appellation into Engliſb, calling it 
„dhe Phonicopter: And Sir Hans Sloane in his catalogye'of 
oe Wh maica birds, annexed to Mr. Ray's Synopſis Avium'calls it the 
1a Wl Pamingo: Du Tertre Hiſt. des Iles, &tc. p. 300i calls'it bs 
dz BW Namand, which differs bue "Js from the name given it by 
m 2 Bel 
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Bellonjus: And to mention no more, Du Hamel Hill. de ! 4c4- 
ne Ray. p. 213- lays, it is commonly called Becharu in 
Yance. . : 
All theſe different names may caſily be accounted for from 
the colour moſt predominant in its wings : Thus Martial Epi. 
gram 58, lil. 3. ſays of this bird. 


|; Nomenque debet que rubentibus pennis. 
And a ain Epigr.' 71. lib, 13. be makes it give the true deri- 
vation Of its on name, 


Dat mi bi penna rubens nomen. 


The Greek name is compounded of two words, ui. Gnu 
puniceus, ruber, and t|4go. ala, quod fit rubentibus alis, as har. 
red wings; and this is differently expreſſed by the follow- 
ant, not 


ing authors; Vellonius fays it is called in French 
only d colore dactylorum, fox rhe date colour of its wings, i, 
a ſcarlet or light red, like the fruit of the palm or date. tos 
called in Greek eri, but alſo from the luſtre of the colour, 
reſembling flame; or as Aidrovandys has it, quod velut ignis 
inſtar ejus rubedo emicet. The words of Geſner are to the fol 
lowing purpoſe ; © I ſuppoſe that it had its French name from 
© the ted and flame · like colour of its beak, legs, and wings in 
« lome parts; or perhaps, becauſe it leaves Flanders in'the 
* winter for the ſea coaſts on the ſouth of France; for the 
French call a Fleming Flammant ; or from the tallneſs of in 
4 body, for which the people of Flanders are rally te- 
* markablc*': Mr. Willoughby Ornit hol. lib. 3. ſect. 2. cap. i. 
ſays, it has its name from the flame · like colour of its wings and 
et, rather than that it comes in the winter from. Flanders; 
for, he believes there was ſcarce ever a bird of that kind ſeen 
in Flanders ſo far. are they from being common there, and 
flying from - thence into other countries: Dr. Grew Muſæun 
Reg. Soc. p. 67. takes its Greek name to have been dons it from 
the ſcaxlet colour of. its wings, and Flamment in French for the 


7 
lame reaſon: Du Hamel explains its name Becharu by aratri- 
rat rum, quaſi bet. c harre, i. e,plough-beak, quoni am roſirun 
ejul aratri inſtar inſiactitur. | 

1 All authors from,” Ariſtophanes down to Aldrovandus have 
, | accounted the Phenitopterus a bird of the palmipede or web- 
; footed kind; and tho" this laſt mentioned author will not. allow 
| | * it 
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it to be ſa, yet he acknowledges, that it is not 2 true Med 
or digitated fowl ; his words arc, nam & membrane digitos ſope- 
entis quoddam 1 rudimenium : Dr. Char leton — among 
all che later naturaliſts, has approved of his divifion, a0 and ac- 
cordingly ranked the Phanicimier in the claſs of 
pedes 3 but that it is a water-fowl all agree: Ariſtop — 
it A. 1, e. paluſtris; and Adrovendus ſays of it, 0 
eſt aquas amans: Not to mention other authors. | 

2 are ſilent as to the different of this bird, only 
Aldrovandus gives us two w_ that are not alike. 

This bird 18 — in 
dorus Æt hiop. 


to this 
« ze, Te that 
— 


— _ and of Sr Dampier 
ſame thing : 
Voyage round the World p. 6). 2 _ them at &, 
one of the Cape Verde Iands; he likewiſe ſaw ſome of them 
— won Sus ned near the continent of ne- 
rica * — ao, called by the privatcers Rog 
key, from. the — 1 her brows there; and 
never law of their neſts and pas raps rw 

Tho' theſe birds live for the moſt part in thoſe hot countries, 
jet they ſometimes viſit us — in Europe, and ſo may be ac- 
counted amongſt the migratory kind, or birds of 
which is confirmed by the teſtimonies of ſeveral authors; tor, 
Fellonius tells us, migrant ultra mare, and are often taken in 
Laly, and oftner in Spain: Gaſſendus Vita Peireſe. bib. 2. in 
fine ſays, they are frequently caught in the ſenny grounds and 
a about Arles in Provence, the Rhone :"Geſner 

© certain perſon told me that this bird is caught not far 

« from Monte Poſſulano:' and in another place, that rhey-fwins 
in flocks not-far the French ſhore in the Mediterranean: 
Willoughby writes, that in hard weather in winter, it comes 
over to "he coaſt of Provence (and is often taken about arri. 
922, a ſea-port town in that country) and in Zanguedoe;” and 
that it is frequently found about Maurpelior; but from hen 
it comes, — where it is bred, that, foe be, 1 cannor ell: 


made him of the {kin' of one of theſe birds, well fta 


vet they can hardly believe, that 
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Na. mi paſfage is not in the Latin edition of his works, bat 


added to the Enxgliſb edition, publiſhed two years after: How- 


ever, he poſitively ſays, that they do not come from H 


where they are ſo far from being common, as ſome alledge, 
that none of them was ever {cen in that country. Dr. Char 
ton de different. & nom. Animal. lays, that he had d 2 wor 
| e ed and 
dried: Dr, Liſter Annot. in Apicium Cælium lib. 6. cap. ). 
„ the Phnicoptorus is common in the marſhes on the 


C oaſts of Provence and Languedoc. 


Whether this bird were known to Ari/torle is a queſtion; 


for, all our writers of natural hiſtory agree, that 'the'Pheyj- 


coprerus is no where mentioned by name by that” philoſo 
hs was ignorant 2 a wares 
nly deſcribed-by his cotemporary Ari/tophanes: It is ſur- 
«* prifing/fays Geſner, that the name of ſo beautiſul a bird is not 


- © mentione Ariſtotle, ſince his cotemporary Ariſtophanes 
6 —_ of ie Bur | doppel, char this On rare bird among 
+ +6 


Greeks.” | | | 
- \Bellonius thinks, that Ariſtotle deſcribed this bird under the 
name of | Glottis or Lingulaca, as Theodore Gaza tranſlates it: 


 Aldrovandis is of the fame opinion, but Gut and Kaliger 


are not; for; the former ſays, © I rank the Glottis among theſe 
© birds,” our countrymen call Gallinule aquatice, which are all 
© of the pode kind; and the latter in his commentary on 
this paſſage ſays, | cannot tell what ſort of bird the Ghortis 
* 18; what a certain perſon has {aid about the Phenicoprerus 


- © 3s ridiculous,” 


. Geſner lays, circa lacus & 1 dictitat, and that it feeds 
on periwinkles and fiſh ; and by Dampier's account we learn, 
that they love to keep together in flocks, and to feed in mud 
and ponds, or in ſiieh places where there 1s not much water; 
that they are very ſhy, and therefore, that it is hard to ſhoot 
them ; they build their neſts in ſhallow: ponds, where 
there is a deal of mud, which they ſcrape together, making 
little billocks like ſmall iſlands, appearing out of the water, 4 
foot and 4 half from the bottom; they make the foundation of 
theſe hillocks broad, bringing them up tapering to the top, 
where they leave a ſmall hollow pit to lay their eggs in; and 
when they either lay their eggs or hatch them, they ſtand all 
the while, not on the hillock, but over it, with their legs on 
the ground in the water; reſting themſelves againſt the hillock, 


and covering the' hollow neſt upon it with their ty 4 
ir 
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into their neſts, nor fir down 1 them otherwiſe than by 
og their whole bodies, to the prejudice of their eggs 
young, were it not for this admirable contrivance they have by 


nſtin& ; they never lay more than three eggs and ſeldom 


ſewer ; the young ones cannot fly till they are almoſt full gro, 


but run exceeding faſt; thus far Dampſor. 


Du Tertre-in'tus Hiſtoire des Ils, \&c. gives theſe farther 
circumſtances z-* theſe: birds, ſays he; have ſuch 2 loud ery}: - 
that any, one would be apt to take it ſor the ſound of a trum-" - 


pet; they are always in flocks, and whilſt they have their 
[eats down muddling in the water, like ſwans in queſt of their 
© food, there is always one of them ſtanding with extended 
' neck and watchful eyes, and with his head always in motion; 
© and as ſoon as he perceives any one, he ſounds the trumpet, 
© and gives the alarm; he is. the firſt to take wing him- 
© ſelf, and all the reſt follow. him; they fly in regular: order 


like cranes; but if it is poſſible to ſurpriſe them, they are 


' ſo eaſily killed, that the leaſt wound confines them to the 
© ſpot ; they are pretty rare, and. never ſeen but in the moſt 
* remote ſalt marſhes: They flea them, and make furrs of 


their skins, which are ſaid to be of ſervice in coldneſs and 


* weakneſs of ſtomach. 
Rochfort likewiſe informs us in his Hiſtoire des Antilles 


© that they are ſo —_ of hearing and: ſmelling, as at à diſ- 


' tance to be appriſed of huntſmen and fire-arms; and to pre- 


© vent all ſurpriſe, they chuſe open places, and the middle of 


* marſhes, from thence at a diſtance to deſcry the enemy; and 
there is always one upon the watch; they are fat and their 
* fleſh is delicate enough; they preſerve their skins which 
are cover'd with a ſoft down, and put them to the ſame uſes 
s thoſe of ſwans and vulturs. | | 

De Laet obſerves, that theſe birds are ſo accuſtomed to ſalt 
water, that che Indians, when they tame them, mix fale 
with the freſh water, clſe they pine and die away; and tho 


Ariſtophanes ſays it is d rr nvadov 5. e. not uſed to be tame; 


yet Gaſſendus writes, that M. Varius prefident of the parlia- 
ment of Aix in Provence, us d to divert himſelf with feeding 
them with bread moiſtened with water, which they commonly 
eat in the night and not in the day time: The ſame learned 


perſon obſere'd, that they could diſcern the approach of cold 


weather, and come to the fire, ſo as ſometimes to burn _ 
1 N cet; 


279 


their legs are very long; and. building thus, as they do, | 
the — 25 they could neither —. their legs Cooveicnly | 
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ſect; and that when one foot pained them, they would go 
the other, uſing their bill inſtead of the burnt foot; that 
ſlept ſtanding upright. on one leg, with the other drawn 
their breaſt; and laſtly, that very little ſleep ferv'd 


This beautiful and rare bird was much eftcemed by the 
Romans, and chicfly made uſe of in their coftly ſacrifices and 
ſumptuous entertainments; thus Sueronias in vita Caligu 

2 · deſcribing the exquiſite ſacrifices, which were appointed 
by Caligula to be to humſelf as a divinity ſays; Hoſtia 
eam phenicopteri, Pavores, tet raones, numidice, meliagy;. 
des, phaſiane, que generatim per ſingulos dies immolarentur; 
and the uy yy — — — — 42 * 75 57. n 

r ſacrificing t ore was ſprinkled with 
« the of a Phenicopter”. fo 1171 

That the tongue of this bird was much commended-and in 
great eſteem for its excellent taſte and moſt delicious reliſh, 
will appear from the following quotatiotisz and firſt we read 
in Pleny Nat. Hiſt. lil. 10. cap. a8 that Apicius ſaid, * the 
tongue og phenicoprer was a very delicious and 


bit; Martiul lays the fame thing in the above cited epigram 


Dat 7 "TY rubers nomen; ſed lingua guheſis noſtra 


And Fuvenal, Sat. 11. where he expoſes the 
luxury: and gluttony of the Romans, mentions this fow|, 
amongſt ſome others equally rare, made uſe of in their feafty 


Et Seythice Volucres et Phenicopterus ingens. 


We read in Suetan. Vitell. $. 3. how the Emperor Virellius 
bad them often ſery'd up at his table, with a great many more 
varieties brought from the moſt remote parts of the world, his 
words arc; Ii hac ſcarorum jecinera, Phaſianorum cerebella, 
linguas phænicopterum, murænarum laftes 4 Carpathio uſqut 
fetoque Hiſpanie per Navarchos ac tri remes potitarum commiſ- 
cuit ; that is, from the remoteſt parts of the empire, both to- 
wards the caſt and towards the weſt: And Heliogabulus another 
of the Roman emperors, as Lampridius writes, treated his 


2 
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courtiers with ſumptuous nice diſhes, made of the intra ils and 


brains of phenicoprers. 
What 
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What is related by Gaſſendus in the life of Penrestiis 
is no argument againſt the excellent reliſh of the tongue of this 
bird ; for, his friend Varius, who therein ſeems to contradict the 
teceir d opinion, was at that time juſt upon the recovery from a 
long illneſs; he bad no appetite; loath d all ſorts of meats; and 
mended but very ſlowly; 10 that it is no wonder, if he did not 

ceive all the reliſh of that nice bit, for which of old it was 
much commended ; beſides, his anſwer ſeems not to regard 
the tongue, which was acknowledged to be much {weeter than 
that of a kid, but the fleſh of this bird; as appears from the 


iin. 9 

The method of drefling the ph@nicopter and making a ſauce 
for it, may be ſeen in Apic ius 's book de ob/oniss et condementis, 
ſeu de arte coquinaris. lib. -6. c. 1. Phenicoprerum elixas, 
lavas, ornas; includis in cacabum, adjicies aquam, [alem & 
aceti modicum ; dinuidis cotturd atligas 1 porri & 
ſoriandri, ut coquatur; prope cofturam, defrutum mittis, colo- 
ru; adjicies in murtarium piper, cuminum, coriandrum, laſe- 
ris radicem, ment ham, rutam;  fricabis, ſuffundes  acetum, 
adjicies caryotam; jus de Py ſibs perfundes, re-exinanies in 
eundem cacabum, amilo obligas, jus perfundes & inferes : 
Aliter, Aſſas avem, teres piper, liguſticum, apij ſemen, ſe/a- 
mum, defrutum, petroſelinum, mentham, cepam ſiccam, caryo- 
iam; melle, vino, liquamine, aceto, aleo & defruto tempara- 


bis. | 

Philoſtratus reckons the ſcarlet bird, s. e. the phenicoprer 
among the daintics at feaſts lib. 8. Vite 0 According to 
Wormius in bis Muſeum, and Dr. Grew, the tongue of this 
bird, as Apicius {aid was a delicious morſel among the 


Ns. ' | 
N. B. In the treatiſe de Ob/oniss £9 Condimentis,. that 
under the name of Apicius, there is no mention made of the 
tongue of this fowl; for, as Dr. Liſter well obſerves _4picius 
* ſays nothing of the exquiſite reliſh of the tongue; which id a 
pretty convincing proof, that this book de re coquinarid is only 
2 collection 4 by ſome modern Roman; the name of the 
old Apicius, that great maſter in the art of cating, being only 
perfix'd to it for the benefit of the bookſeller. 


According to Dampier, the fleſh of both youhg and old is 
lean and black, yet very good cating, taſting neither fiſhy not 
unſavory, a diſh of the tongues of Flamingo's being fit for a 
prince's table; they are large, with a large knob of far at the 
root, which is an excellent bit: And according to Du Te * 


Vol. VI. N“ 3 Nen 
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© the fleſh of the Phenicoprer is very good, tho! it tafte a little 
* fiſhy; bur eſpecially, the tongue is reckoned the moſt deli. 
* cious morſel that can be catey', | 

According to Dellonius, this bird is of the bigneſs of the 
fowl he calls Elorins, which is our Curlieu: Scaliger com 
it to the Heron in bigneſs: Geſner ſays it is as big as a Ciconjs 
or ſtork, or rather bigger: Adrovandus writes thus, I cat 
© determine nothing with certainty about its bigneſs, becauſe 
© 1 neverjfaw it“: According to Dampier, the Flamingo is a for 
of large fowl much like the Heron in ſhape, but larger and of 
a reddiſh colour: According to Du Tertre, the Flamingo 
as big — wild goo = 1% ith ö 

According to Mr. Vi it has an extraordina 
neck: pore — to Du 7277, * it has a red neck, and — 
« ſlender, conſidering the bigneſs of the bird, and a demi toiſ. 
long', According to Scaliger, it has a very ſhort tail, or 
cut hort, as it were”; ; 

Sraliger writes, that the bill of this fowl is neither freight 
nor altogether crooked, rather reſembling a part of a 8:yth1an 
bow: Geſner who compares this bird with a crane for big- 
neſs, adds, that its beak is almoſt 1 and 4 as long as that of 
© a crane, being thick on its upper part, and uneven by a- 
* ſon of ſome tubercles', #5; 

Aldrovandus apptoves of the account Scaliger gives of the 
bill, and then adds, © there js no ſmall Juſus naturæ in the 
© formation of the bill; for, it is not flat like that of ducks and 
+ geeſe, tho” otherwiſe broad; nor is it ſtreight and round like 
* that of herons ; nor laſtly, is it crooked like that of eagles 
© or hawks; tho” it be true, that it is recurvated and bent 
* downwards, but it has a remarkable. protuberance in the 
* middle of the upper bill; it is fix inches in length, and in- 
© ternally hollow, and channell'd in the middle; the upper bill 
is longer than the lower, and terminates in a very ſharp point: 
* bur on the contrary, the lower is a great. deal thicker” : Ac- 
cording to Du Tertre, it has a round ſmall head, with 4 
© Jarge beak, four inches long, half red and half black, and 
© bent like a ſpoon*, | 

Olaus Wormius gives the following deſcription of the Phe 
nicopter; the whole head including the bill, was upward: 
* of eight inches long, but without the bill three inches; the 
© bill ittelf is of the figure delineated by Scaliger, it is pretty 
© thick in the neg bor hollow, and channell'd on its uppet 
part on each fide; at it origin it has two large holes ee 
| + for 
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* for ſmelling; it is bent at its extremity, and internally 
* indented with an eminence in the middle; the inferior part 
„is black, with ſeveral ſtria, running out to its extremity ; it 
* is not ſo long as the upper bill, but large and capacious 
enough, to contain its thick tongue Fe bins 
Dr, Grew gives a very curious account of the bill of this 
d, for which he ſays it is molt remarkable; the figure of 
each beak is a true hyperbola; the oper 505 is ridged ' 
behind, plain or flat before, and pointed like a ſword, with the 
extremity bent a little downwards; within it has an angle or 
ſharp ridge, which runs all along the middle, at the top of the 
byperbola, not ak a quarter of an inch high, and hollow, 
and the margins ely expanded. inwards, for the breadth 
of above à quarter of an inch, and ſomewhat convexly.; they 
are both furniſh'd with black teeth, as he calls them, from 
their uſe, of an unuſual figure, viz, ſlender, numerous and pa- 
rallel as in ivory combs ; but alſo yery ſhort, ſcarce the eight 
part of an inch decp.; an admirable mechaniſm, by means of 
which and the ſharp ridge above mcationed, this bird holds his 
ſlippery prey the more firmly. Bae 
* Mr, deſcribes the beak as ſomewhat broad, and of a pe- 
' culiar ſhape ; the 2 77 Of incurvated, depreſod and indent- 
'£d; the - WE. thicker than the other,” Menippus the Cynic phi- 
lolopher ina fragment of his de Homine, as quoted by Rondele- 
tu5 lib. de Amphib, c.5. affirms, that this bird moves his upper 
Jaw, his words are to the. following purpoſe : But that is not 
« peculiar to the crocodile alone; for, among birds, . 
* Phenicopter moves the upper beak, as Menippus the Cynic 
* philoſopher has obſery'd in bis book de Homine.” * 
2 makes the very ſame quotation from Nondeletius: 
Cardan de Varietate rerum lib, 7. c. 37. repeats the fame 
thing without mentioning any author, to this purpole; * for, 
ſome think that even Phe@nicoprers move the upper mandi- 
© ble,” and ſubjoins, but the reaſon is not ſo maniſeſt in a 
bird, as in a crocodile: Vormius is of the fame opinion, but 
with Cardan thinks the cauſe not ſo manifeſt as in the croco- 
dile: Dr. Charlezon ſays, that Cardan was the ficit who 
made that obſervation: Dr. Grew argues tor this motion 
from the peculiar ſtructure of the beak alledging, however, 


that thete can be no determination of theſe mattem, without 
inſpecting the muſcles, and the articulation, of the bones; as 
for the Phænicopter, ſays he, it muſt needs be allo d, that᷑ the 
ſhape and bigneſs of the 37 beak (which here, copay 
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white; the clarum remiges or quill-feathers of the wings 1 * 
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what it is in all other birds he had ſeen, is thinner and much 
ſmaller than the lower) ſpeak it to be more fit for motion, ot 
to make the appulſe, and be received by the lower. 

Bellonius remarks, that the legs of this bird are very 
and on the contrary, Scaliger writes, * its legs and feet are 0 
* ſhort, that as Galen has allowed the longeſt legs to a man, 


-* ſo the ſhorteſt to this bird; and for this, he is tax'd by Dy, 


Charleton, and Dr. Grew; when Kaliger, therefore, ſay, 
that this bird has the ſhorteſt legs of any animal yet lows ke 


would have ſaid the longeſt : Geſner ſays, * it has red legs, u 
long as thoſe of a ſtork, or longer': According to Du Terim; 


it is the talleſt bird 1 ever ſaw; its legs are altogether red, 


« and its feet half ſea-green: * According to Rochfort in his 
= des Antilles, Edir.Rotrerd. p.583, its legs and thighs are 
* ſo high, that the reſt of its body is rais'd from the ground tuo 
© feet or thereabouts,” ' * | 
Scaliger thus elegantly expreſſes the fine colour of its wings, 
cinereum colorem nobilitant alarum punicee pennæ. 
 Aldrovandus fays; it is ſurprifing that Scaliger did not 
* take notice of the black colour of its wings; all the reſt of the 
* body is a ſcarlet, white and aſh-colour mix'd together: 
Geſner ſays, the feathers on the upper parts of its body arc 
« white, and thoſe on its neck, breaſt, belly and wings are red; 
and ſpeaking of one taken near Montpellier, he ſays, its whole 
* body is white, excepting thoſe parts in the wings that arc 
© black in ſtorks De Laet in his Hiſt. de Nouv. Monde, li, 
1. c. 9 lib. 18.c. 15, obſerves, that they have different co- 
* lours ;' for, while they are young, their Kaden are white; 
* but as they grow up they become of a roſe- colour, and 
* in fine, when they ate old, they are altogether of a carnation 
* colour; there are found ſome of the ſame birds near Mont. 
: e that have only the under parts of their wings and 
* body, of a carnation, and the upper parts of a black colour; 
* there are ſome like wiſe ſeen in the iſles that have ſome v hite 
* and ſome black feathers intermix d in their wings: DuTertre 
ies much the ſame account, the young ones are much whi- 


ter than the old, and they grow re according as they advance 


in years; I have likewiſe ſeen ſome that had red, black and 
* white intermix d in their wings, and 1 ſuppoſe theſe to be 
* the males: Conſtaninus in his Lexicon Græco- Tar. ſays, that 
their beak, legs and part of their wings glitter with a ſcat- 
lex colour“: Willoughby ſays, that the neck and body ate 


ut 
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Nov Al Socit Ty, 28; 
but the veſtitrices or covert · ſeathers entirely dyed with a very 
beautiful, bright purple, or flame-colour, whence it has its name: 
According to Damprer, the young ones at firſt are of a light 
grey, and as their wing · feathers ſpring out, they grow 'darker, 
and never come to their true colour, or any beautiful ape, 
under 10 or 11 months old; when many of them are ſtanding 
together by a pond-fide, at half a mile's diſtance,” they appear 
like a brick wall, their feathers being of the colour of ' a new 
red brick ; and they commonly ſta upright and fingle, one 
by one exactly in a row, except when feeding, and cloſe by 
each other. N 

All authors agree in the red colour of its legs and feet; thos 
$aliger, * its legs and feet are of the ſame colour with its 
wings.“ L £4 


As to the colour of its beak, Geſner ſays,” it is as red as 


$ blood': Aldrouandus writes, that part which regards the 
ſorehead inclines from a white to a cheſnut- colour, and all 
* the reſt is black“; Willoughby affirms that the tip of the bill 
is black, or of a dark blue. | | 
The whole fowl is delineated by. Geſner and Mdrovandus; 
and Dr. Grew has given us the figure of the head and bill, 
as he found it among the rarities in porn. ** 
iloughby is 


N. B. The figure of the Phenicoprer in 
copied from the ſecond figure of Mdrovandys : cu ſays. 
that the Phænicopter from which his figure was drawn, was 
ſent him by Rondeletius : Aldrovandus had the firſt of his 
figures from Sardignia ; and the ſecond which he calls Phani- 
cepterus alter roſtro lata, was given him by that famous 
botaniſt Carolus Uuſius, he acknowledges, that he never faw 
the bird itſelf: In Les Rochforr, the body and neck of the 
Hammant is pretty well delineated ; but the legs, bill, and 
claws are not. = TOY” | | 

Du Hamel in his Hiſt. Acad. Roy. Edit. Paris, p. 413. 
gives a very exact account of this bird to the following purpoſe, 
it has a pretty long neck, long legs, and a ſmall but fim foot ; 


* its eyes are ſmall and ruddy ; the cyſtss fellea hangs doun from 


* the lower part of the liver; the veſſel, by which it bangs, 
and receives the bile, is large, contrary to what is obſerved in 
men and quadrupeds ; for, in theſe the roots of the gal- 
bladder are exceeding flender; the oeſophagus is very narrow/at 
its origin, and becoming gradually broader, it terminates in a 
* craw or larger bag; its gizzard is almoſt the ſame with à hens, 
* tho' it does not fred upon grain, but ſmall ſhell- fn, which are 

mace- 
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macerated like grain by the muſales of the gizzard ; its wi 
when ſpread abroad, exhibit that 'Aame-like colour, whence i 
is commonly called Hanand, not becauſe it is found in the M. 
* rherlands, but becauſe its feathers, {cen thro a arent mem 
braune, exhibit a flame · colour; there is ſcarce any towl larger; 
both its upper and lower beak is incurvated downwards, whi 
* is. very. fingular in that fowl; for, it is bent like a plough, 
© whence-it is commonly called Zechary, quaſi Aratri-roſtrum? 
Du Heme) tells us that the Phanicopter was diſſected at Paris 
by M. Perrauli. 141 , g | 

The following figures were drawn from a Flamingo, ſent 
Mr. Botley to be ſtuffed, : 

Fig. 23. Plate VIII. repreſents a fide-view of the head and bill 

Fig. 23. Repreſents a front view of the ſame parts. 

Fig. 24. Repreſents the underſide of the tongue next the under. 
bill; a, a cartilaginous ſubſtance covering the tip or extremity 
of the tongue ; G, a glandulous ſubſtance at its baſis; c, the horns 
of the Os byoides. I 

Fig. 25. Repreſents the upper fide of the tongue, upon which 
are to be ſeen two rows of nervous papillæ; the ir apices 
or points turning inwards, for the better retention of its prey. 

ig. 26. Repreſents a fide-yiew, of the tongue, to ſhe the true ſi 

gare of theſe papille, which, being hook'd and turned backwards, 
r in a great meaſure, the return of any little animal ſwal- 
Jon / d alis e. | 1 

Fig. 27 Repreſents the Carnua, Os hyadæum, as big as the life, 


and 25 all the other parts are, eil bay | 


e Occultation of a fix'd Star in Gemini by Jupiter, Jan. 11. 
en O. &. A 75 tranſit .of Mars below 155 . 
Har in the Forebead of Scorpio, rhe 5, of Feb. following, in 
zbe Morning. Phil. Tranſ. R“ 351. p. 546. Tran/ated frow 

5 de Latin. 48 5 CEN 
Phil. Tranſ. N“ 344. p. 294- we hinted to the curious, that 
there was to be an occultation of a fixed ſtar by Jupiter, and 
-defired they would obſerve ſa very uncommon a phenomenon, and 
of ſuch comiiderable uſe in Aſtronomy, ſignify ing at the fame time, 
that this would happen the 10h of Jan. 1717. But Jupiter being 
almoſt ſtationary, and advanc'd: towards the caft a little farther 
than by oor ta the ſaid occultation did not ha before the 
richt and was not obſerv'd at London, as could be wiſhed, by 
tea n of clouds. | 4 | Fe. 5 
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Let Mr; Poutkes with ſome others of the Rqyal Society faw at 
Zondon on the II. of Januany 8 P. M. Jupiters center. atthe 
diſtance of one diameter of its body, follow the fix d ſtar, which 
was mote northerly than the ſaid center about three quarters of 
Jupirer's ſemidiameter; afterwards Ju iter was covered with 
clouds ; but from his motion, Mr. Foutkes concluded, that the 
far was in conjunction with Jupiter a little after midnight, and 
hid by the northern part of his d1{k. * | 
At Weſtminſter Mr. Deſaguliers and Mr. Gray ſaw the fix'd 
far at 6 o clock in the evening, diſtant an entire diameter of Ju- 
pirer from his limb towards N. W. whence, and from the obſer · 
vations made the following days, it appears, that the conjunction 
happened about midnight. : 
At Wanſted Mr. Pound made the following accurate obſerva- 
tions, with a pretty long teleſcope and a micrometer. -... | 
On the th of January at 56. G equated time, Jupiter center 
was diſtant ſrom the ſaid fix'd ſtar 31 499 which at 3 38 ir 
followed 34 12“ of right aſcenſion; and at the ſame time che 
ſouthern Iimb of Jupiter had the lame declination with the lar. 
On the gth of January at 6* g Jupiter's center was diſtant 
from the ſtar 1o' 49”, and 8 minutes after, the difference of right 
aſcenſion was 11' 32 at which time the planct's center was but a 
ſmall mattet more ſoutherly than the ſtar. -, ow? vim 
On the 11th of January at 5* 30 equated time, the diſtance of 
their centers was 1, 24” 3 and at theſame time the ſtar was ſeen 
more northerly than Ly weeds center about one fourth of his diame- 
ter; and Jupiters leaſt diameter was found to be 43 ; then clouds 


came on. F 
On the 12th of January at 5* 1) the diſtance of the-centers 
was 3“ )“ and at 5® 500 Jupiter preceeded the ſtar 3 30” ofright 
aſcenſion; and at the ſame time the northern limb of 2 had 
the ſame declination accurately with the fixed ſiar. 
It is manifeſt from comparing theſe obſervations, that this fix- 
ſtar was in conjunction with Jupiter on the 11. of Fanuary 
at about 1 30, and only 19! or 189 more northerly than his cen» 
ter, and conſequently hid by him, | 
This fix'd ſtar, tho' hitherto in no catalogue, was then in 
22 13 of Gemini, with 13 and + 8. Lat. and had a ſtariac- 
companying it, that preceeded it 17', and was ) more northerly, 
or in 21* 56' of Gemini wtth 6' and + 8. Lat. with which 
Jupiter ſeemed to be in conjunction on the 16th of Zanuary at 
6* zo in the evening: Thus in leſs than two months time, 
Jupiter eclips'd with his body two fix d ſtars, of which there 
1s 
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is not, one ſingle inſtance extant ſinge the invent ion of telef. 
copes; conſequently, ſuch obſervations are of great value and 
worthy to be tranimitted to poſterity: According to Ga/ſendus' 
obſervation, our little ſtar was in conjunction with Jupiter, 
when ſtationary, Feb. 6. 1634. and more ſoutherly by three of 
his diameters; whence it will appear, upon a juſt calculation, 
that er's nodes have not ſenfibly mov d for theſe 83 years 
laſt paſt and that in 2* 873; from the firſt of Aries. 

The ſame Aſtronomers have been as diligent in making that 
other obſervation, no leſs remarkable, of Mars's tranſit near 
the north ſtar in the forchead of Scorpio; for, on the fifth of 
February in the morning, or the fourth, 16* Mars was ſeen 
ſo near the ſaid ſtar, that it could not be diſcerned by the naked 
eye; but by the teleſcope it was found above it, and to the eaſt, 

nently, Mars was not yet in conjunction with it; at 
16* 1% apparent time, Mars was in a ſtreight line with the 
northern ſtar of Korpio s forehead, and the teleſcopic ſtar, which 
follows it, to the north, at about 8 diſtance: At 16® 3; Mar, 
was in a right line between the north, and middle ſtar of the 
forchead, and a quarter of an hour after, between the ſouth 
ſtar of the forchead; fo that the conjunction was eſtimated a 
to Long; at 16" 54 apparent time; at which time Mars wa 
only two minutes pretry accurately, more ſoutherly than 
the ftar. Mr. Pound allo obſcrv'd the conjunction as to 
right aſcenſion, at 1) 25 apparent time, with the diſ- 
tance of the centers 2 75”: It was an 3 ſight to fee 
Mars gradually entring into the ſtar, and plainly diſcoveri 
his motion, tho' otherwiſe exceeding flow: Compare this wit 
Horrox's obſervation Feb. . in the morning, 1638, which 
fee in his Letten p. 304; for, at that time Mars coming 
to the ſame ſtar, Ipproached it much nearer, but the con- 
junction was over before his rifing: Add to theſe an obſer- 
vation of Saturn made by Mr. Pound on the 25th af 
January 12" 25 equated time, when the planet was diſ- 
rant from the 58th ſtar of Virgo in Catal. Britan. 19 16" 
, towards the ſouth, and the ſtar in 19“ 21' 52” of Libra, 
_ 2* 4% 25" N. Lat, followed it 2' 30” right afcen- 
n. { 
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An Account of 4 tefſelated Pavement, _ a Bath and ether 
Roman Antiquities, diſcouer'd near Eaſt Bourne in Sufſexs 
Dr. Tabor. Phil. Tranſ. Ne 35%, p. 349. 
HE meadow, in which the greateſt part of this teſſela · 
ted pavement lies, is almoſt a mile and a halfſoath eaſt 
of Bourne; it contains about four actes gd is of a 3 
form, the ſouth ſide is towards the on the north, ff 
of the meadow, is a highway, leading” from Daune to 
Peuenſæy; the weſt ſide is E from a large corn Held, 
by a fence of poſts, and rails; about the middle of this 


Pr 


: 


ſence is the payement, diſtant from high water-matk 2 


furloog ;- in farmer times it might have been ſumewhat 


more; becauſe 2 33 the weſtward, the ſea is 
the la 


always gaining on the land: pavement was little more 
than a foot below-the common ſurface of the ground ; hut la 
next it was a ſmall: ſea-gravel; its poſition is nearly due es 
and welt, its length 18-17 feet four inches; its breadth 2T ſtet 
at firlt it ſec to have been bounded with a thin brick fer 
on edge, about an inch above the teſſeræ, ſo exactij ſtreiphe 
and even, as if ſhot with a plane, and fo well cementeil, as if 
it had been one entire brick: But when the /outfide* of The 
pa ement was broken up, iuſtead of bricks ſet on edge, as was 
imagined, it was — with a bardeg of ' bricks lid flat, 
with their ends next che offers turned up; the''thicknels of | 
theſe bricks was an inch and a quarter; their breadttvberween 
11and 14 inches; the ir length was full14 inches, and beforethey 
were turned up on their ends, could not have been leſs thab"r7 
inches ; they were very firm, and not, inthe leaſt} warp'd-or 
caſt in the burning; when broken, thei ſubſtance Was ſine and 
ell mix' d, oft uniform and clean a re Folout, at à picet ot 
4 bole, excepting at the ends where” turnd up lieg all 
er cover'd with @ pla iſter (the ſame which Yirrjviasrealtithe 
Nelas half an inch thick ; ſa hard, entire and even}; that 
it ſee med one entire ſtone, quite round the pa dement: Net 
within the bricks, there was a liſt or border of white” dr 13 
inches broad; within that a liſt of brown teh what 
darker than the whet-ſtone, and ſomewhar ſighter coloured 
than the touch-ſtone) four inches broad then a fiſt oog che 
white, five inches broad; next within that, another liſt o the 
brown, four inches broad ; all the reſt of the pavenitny was 
ſet with white refers, without any ornament or figur 


Vor. VI. 8 O o When 
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When the ground about he 40 wasdog up, on the notth 
ide Was diſcbvered an entire bath 16 foer long, ye feet nins 
ichen Broad; and two fect nine inches deep: It was filld with 
rubbiſh of buildings, which ſremed to have been burnt, to wit, 
hard mortar ing to pieces of Roman brick, ſquar'd ſtones, 
and beaded flint, mix d with aſhes and coals of wood; from 
tho north · weſt corner gi the pavement was the paſſage into the 
bath, three feet tin ches wide, at which place the 'bricks, 
that bounded the /payement, were not turned wp at their ends, 
ev 6 even with the teſſerm; at the diſtance of 15 incheg 
am the rere there was a fall of two inches to the Jandiny 
lact out of the bath; the landing place was alſo three 
— long, and two feet two inches broad; from thence 
the deſcent into the bath was by two of ſtairs, the _ 
of the ſtairs being the ſame us that of the landing place; 
breadth-of dach ſtep was 11 inches; the height of each ſtep 
2 Intle mote than ten inches; the loweſt ſtep was 20 inches 
from the farther ſide of the bath; the whole work was very 
cotmpatt, and exattly well made, and not in the leaft iiur d 
by time, nor by the violence it underwent when fill'd up; juſtly 
anſwering to Vitruviuss precepts de Arc hitec. Wb. 2. c. 3. 
- /The pavement was ſecut d on every fide, and its edges te 
ona very firm and neat built wall, made of Noman brick, 
rid one and headed flint, between five and fix feet 


de los the ſurſace of the pavement, and full 23 inches thick, 


which u may ſuppoſe io de two feet Roman meaſure ; the 
bricks were not in regular courſes, as in Roman buildin 
ee nyo bur without any order difpoſed of in the wall; 
rep'of the wall, it ''trve, wav bu 15 inches thiek, 2nd 
tover with the'bricks, which bounded the pavement; bat 
about ig inches below ie top, there was a ſet· off on the inſide of 
the wall) eight inches broad; when the foundation was bot'd 
quite thro! there was obſerved next under the reſſeræ a bed of 
very mortar, gpwards of a foot thick; and under the 
mortars” bed of clay two” foot thick, and under that a firm 
foundation of brick; the clay (which the ground thereabouts 
dots not dfford) was fine, fed, and cloſe, having been, no 
doubt, carefully rammd down the furfaco ofthe clay was neatly 
pitch'd With ſmall flint and pebbles, pointed at their lower end 


| arid headed ar their upper ende; this pitching or paving is by 


Humus eall'd flaruminutio, and the ſtones, it is done with, 
fatumi na; he directe them to be ſet, when the under work is 
made ſound and firm by well ramming it down. "Y 
port” 9 | is 
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This pitch'd work was exactly even with the ſet · off in the 
infide of the wall 3 upon it was laid a bed of coarſe mortar of 
about nine inches thick; the skirts of this mortar (which 
Vitruvius calls rudus) reſted on the ſet · off above · mentioned: 
n a ſharp coarſe ſand, ſmall pebbles 
and bits of bricks; upon this uu was: a finer compoſitian, 
made as near as Dr. Tabor could gu with lime, a fine 
and, ſome kind of aſhes, and (which was — — 
ſtamp'd bricks and potſherds, in grains not ex 
, the flower or ine powder being rated e " 
his bed was about half a foot thick, and is what Piiravius 


others to determine: Both this nucleus and rudus under 
it nearly equalled Pontland.ſinns in hardneſs and compactneſa ; 
oo this nuc laus or terrace, the teſhrs were ſet on end gj but 
with ſuch exactneſe, that two ſorts of cement were uſed to fix 


work d ; their upper halves were cemented with a ſine grey 
mortar, conſiſting of ſine ſand (and as it ſeemed) aſhes and 
lime ; this grey cement every where fill'd the intervals at their 
heads, and was much harder than the zefſere themſeles. 
The teſſeræ were only of two colours; dg. white and à dark 
brown, and harder thay a glaz d and well burnt tobacco · pi 
and of a ſomewhat. ſiner grit; the brown ſeemed to be of t 
fame ſubſtance with the white, but calour'd by art, as Pliny 
&c un. Hit. Aund. lib. 3 3. C. 12, inſorms us the workers in 
clay of old had a me of doing, they ſeemed to have been 
formed in a mould, and afterw burnt; hence the Dr. takes 
Vitruvius s meaning where he makes ſo plain a diſtinction bo- 
tween the zefſers, and the ſeſilia, that the one was, accordi 
to the impott of the name, formed by iuſtruments out of 4 
brick —— ; the other ſhap'd in a mould and burnty they 


were not of an equal ſize, none 
the ſhorreſt was 4% of an inchg-molt- of them were equally 
formed their whole length; but of ſome-the lower ende termi- 
nated almoſt as ſharp as a wedge, on purpoſe, as may be ſup- 
pos d, to be driven where any interftices-were leſt ; and alſb at 
their heads they were not all equal alike, ſome exactly 
2 ſome oblong, ſome ſemi · lunat, but none triangular; 
the diameter of thoſe that were was about 2 of ah 
inch; the longeſt 6de of thoſe that were oblong/arthe hend was 
little above an inch: The tions for fixing this pavetnear 
exceed thoſe Virruvins preſcribes in the flrm wall bear m feet 
of Ooz below 


r 2 


the nucleus; whether we may call it terrace, the Dr, - 


them; their lower ends ſtood in a cement of lime only, well 


an inch in length; 


-- 46 ih ca. „„  * 4. tons 


above it, there was another paſſage thro the wall of the ſame 


At the north fide of the bath the ground was not opened, but at 


broken, had ſeycral / degrees of thickneſs, from three to a little 


- 
> <& 
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below the ſurface,” in the bed of clay within it two Foot thick, 
and in the foundation of brick under the ela y; but when we 
confider, that the ſituation of the ground here is low, and not 
many feet higher than the ſea at ſpring tides; and that it 
might as well be annoy'd by land floods after great rains, as by 
water ouzing thro' the earth from the ſea fo near it, whenes 
the work might in time receive damage, we muſt allow the 
2 additions to be the reſult of a very judioious 

eſight. 2 £19 > Wy 157 111% DB Gig 
Type bath was alſo formed and ſecured by a compact wall, 
of the ſame breadth and depth with 6b which the — 
reſted; the wall, which ſuſtained the north fide of the pavement 
— the ſouth ſide of the bath, where from the eaſt end tothe 
end of the ſtairs there was a ſolid ſeat, 12 foot 9 inches long, 
nearly 10 inches broad, and 14 inches high; the bottom or floor 
of the bath was made after the ſame manner as the pavement, 
excepting the te ſſers and the thick bed of clay; for, under all 
there was brick, then a bed of the rudus or coarſe mortar fome- 
what more than a ſoot thick, over that the nucleus or terrace only 
half a-foor thick ; the fides of the bath, the ſeat and the ſtairs 
were p over with this terrace about half an inch thick; 
all which were throughout ſo hard, compact and ſmooth, that 
when firſt opened, the hole ſcemed, as it it had been hewn ont 
of one entire rock, and poliſhed; at the middle of the eaſt end 
at the bottom, there was a ſink-hole à little more than three 
inches long, and upwards of two inc hes about four inches 


— 


TK 


TS Aar. 


2 
—— 


fie; the firſt we may ſuppoſe to let out the water which had 
been uſed, and the other to ſet in freſh water; the ſtairs and teat 
wete chiefly made of Roman brick, between 15 and 15 inches 
Jong, between 11 und 22 broad, and near one and a half chick: 


the eaſt end of the bath and pavement; at the ſouth ſide of the 
pavements and at the weſt end of both, there ſeemed to have 
been ſeueral vaulcs or cellars: for, there were very firm walls 24 
inches thick continued every way, whote foundations were as low, 
as thoſe which ſupported t ement-z ſo that to the depth of 
fix ſoot the þ was filled with ſuch rubbiſh; as was taken 
out of the bath; the bricks in this rubbiſh, which were all 


eee reer 


mote than one inch j ſome bad one of their ſides undulated, tome 
retted, and others had roſes on them well imitated; there weed fl | 
tao. ſotis of chaunelſ d bricke; the one like a trough, * | 


MA 


- 


* 
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inches bioad, and as many deep, the brick irſelf being 
x}, ſo chat when two were xtapped together, they Jormed-a bol 


oy cylinder of three inches diameter ; theſe nell id brick 


being all broken, the ir r whole was uncertain; as alto 
the uſe they ſerved for, whether for gutters. to'convey- water, or 
ohether they were placed in the walls to diſtribute heat through- 
out the building, as was uſual in the ancient ſtructures at Rome. 

It is farther obſervable, when the ground was opened the ſe- 
cond time, that from the ſouth · weſt corner of the pavem̃ent, five! 
foot lower than the ſurface of the pavement, there was diſcovered 
2 large ſpace, paved with brick 11 inches broad, almoſt one inch 
and 4 thick, and 15 inches long, having two courſes of this 
brick there was + à foot of mortar under the lower courſe, and 
about an inch of mortar between the two courſes ; theſe hricks 
were alſo perfectly well made, but on the under ſide of each 
were two knobs, Gout the fize of half a walnut, fixed on them, 
25-15 probable, to keep them ſteady, till the mortar they. were ſet 


in ſhould. dry; this paved place was ſearched ſix or eight foot. 


way z it was all covered with a coat, about two inches 
thick, of aſhes and large coals of wood; on that lay confuſedly 
large pieces of the rudus or coarſe mortar abovementioned, and 
Jumps of the reſſoræ in all reſpects like thoſe on the pavement, 


and cemented in the ſame manner; moreover, there were mixed: - 


with the aſhes ſeveral large iron nails, bigger, but not quite ſo 
long, as thoſe called double tens; ſome: hooks for doors to wing 
on; ſeveral ſmall. pieces of earthen ware, ſome reſembling bits or 


urns; ſome of a fine yellow clay; ſome red, thin, neatly, wrought» 


and adorned with flowers; and Jaſtly, part of a human ſcull, and 
pieces of bones near it; which bones were not incloſed in any 'vel-: 
tel, but lay looſe; they were diſcoloured like thoſe ſeen in urns ; 
{ that the body they belonged-to might periſh by the ſame flames, 
whereby theſe bail ings were ed: There was no inſcr iption 
found either on ſtone or brick; no or other figure, except - 
ing thoſe on the bricks already mentioned ; nor were there any 
coins met with thete ; but ſomewhat, more than a ſur long to the 


north · weſt of#theſe works, in digging the foundations ſor a malt - 


dug up for the foundation of a due 


bouſe there was ſound a coin —— and in the ground 
tine . ps of : 


cluded, that the pavement was neither a part of a 
Gurt of juſtice 3 the contiquation of the foundations 


e, nor 2 


three 
re inch and a half thick ; the other ſart had a cylindrical chan 


Prom the- nearvefs. af the bath, h may. ceafonably,be: con-: 
might 
be 
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ry fer. Hiſt. lib. lithoftraq 
wi — — borrowed their wal: is Eroces — 
Patterns 5 
the book of Eſtben ch. 1. v. G. we learn, here wa malig 
—— on a Arpa ( fo „ IIs, 
ſtones, 400 years before the time of lla, who brought 


—— hus againſt e, affirms 
that the ko T6 2 — p9w — Gon Aſus; 


and indeed, on». ao vt. roar of the Leviticol 
law, the-pyramids/ of -Zgypr, the temple 

and palaces of Babylon, and the ſumptuous remains of. Payr 
and Perſepolis, we have no reaſon to reckon the Greeks, authors 
CI mag 2 


When dee e un che unn time he 


invaded. 1ain yz his brother Zally the orerſight of fone 
buildings he had to be made in the Hilla Manliana u 
Artus, and in 2 Tully ſent into Jritain, Cic. ad Sur 


Fear. lib. 3. pit. 1. informs © u91fus, that he was we 


— and the more 10, becauſe the pauinonted 
b nod es 
be. 


ifioent ; that the pavement: ſcemed to 
i hotes — 2 chambers: to be altere 


cas i did! not. approre of chem 1 char be bad removed the 


om in the bathing a into another corner oi 
the terium; and — . the ſame letter he ma kes men- 
tion of ſueh another work : Again, about the time Spent te- 
turned out of Britain, and was fixed with the legion he pre- 
fided over, in winter among the Nervis (of whom Ceſar 
makes mention in bis commentaries) Za/ly ibid. epiſt. 3, takes 
notice of a pavement that was likewiſe making for himſelf. It s 
hinced by Varro, Tor. de ro 7 *. that a Lit ho roton was 
one of the members of a e Paths: Varro was 80, yearsof 
— thay 40 — 3 Twly was 
46. 


more than — — —— Piltles were 
ar, in Suvt. Tr 5 11,0 en a gene- 
a e 5s re and ſoctilis for 9 
ge and Vitruvius lib. y. cap. 1. cotemporary with theſe 
three, calls the lithoſtrors, principia expolitionum, which makes 
it evident, that theſe foors were held in eſteem 
From the whole ue tnay' obſerve, that fome tinke bebe and 
in the felt age of ohe empire, the humour. or cheſe 1 
dor 


Sr r rener 
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vood, and paved with the te 
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among the Romant; whereforeittis rd = = 
fing, that they afe found in ſo may parts of this ; | 
in the time of Plimyithey began to be out of uſe on | 
„tho ſtill made above ſtairs or in bis own wo |; A 
mers or chambers Hi. Hb.” 46.-cap.-25.” Whether dhe fn | 
wits in thaoibers were viſual in PHYnaoiu's days we hate us. 
vicrant to ſuppoſe from any hint in His writings, notwithſtanding p 
he gives rules for making them Plano pede, i. g. on the ground | 
ind {ub dio (which from the method preſcribed by him maſt be) | | 
Joſt ; becauſe for ſuſtaining thoſe latter he orders: the Work un- 7 | 
lmeath to be Well ſecured with two layers f planks a-croſs edch = 
other and nailed down 7 ů —— | 
he mortar, terruee and refers ns before on the ground, 4 
lib, 5. tap. 1. But becauſt by ub dio Virrwoins could not m f 
chambers; and tho Pliny 2 . lib. 35. C 25. informs 2 | 
that the 'G##geks uſed to cover or 'Aat:roof | chexr: houſes with N 
« theſe' paremerts; yet ſince neither Virruvins nor Phinymontiom + 
ny ſuch mode prevailing in their time at Rome; it remains, : 
that we ſuppoſe,” the ſub dio, or Suldialia of NMtmviut i men i: 
wegn mounted = illars or arches, — afford de- _ 
al terraces but of the upper rooms, and ſhady pinzazs un- 
— and in tHis ſenſe, ps, may be — Mh  -/ 
ſurricus pavi mentusa above-mentioned : By the —— 
ments, Which the ſbundations of theſe rocks point out. ch 
ems to have been nothing wherein the burſdings char orice ſtood = 
dere, might come ſhort of the magnificent ſtrutbutes, W 
which the Romans gracified their luxury the uſes euth ore de- 
fone for cannot be determined, nor whether there a be 
covered with a Jh roton; but be xhut as it will, it i dee 
demonſtration, that there was Tome upper floor ſuſtained 
„uſter the ſame murmer as . 
1yvius direct; and on the' pavement, la ſt Hiltovered; rhe 
coat of aſhes Und * — 4 — Ig — 
pieces of the'rudus and te ſſeræ well cemented together, and ; 
ru gl ever dher! 4 ſhew,! tliat chere was un uppes 
pivemerit broken by ns fall, when the fire had confuted ite ſup- 
* he. | T4 90: 417m . nas 


- 


port,” 2 ie 1 \ 

As to the Roman architecture, it may not be umiſo to obſerve, 
that when, they deſigned a building, they could norTamediacdly | 
begin it, their — — requiring a competent time: By their | 
vell ſhaped, dtirable brieks and by their ſtone-hke mortar; we * 


may plainly peroei ve, built not with ſuch haſty materials, 
1 are now aled, Both Vitruvins bib. 2. cap. 3. and Pliny _ 


- 
* 


F ME-MO1R 8 of the 

hb. 35 T 7 

. — — a · drying; and ; Pliny ſpeaks 2 

F Hiſt. lib, 30. cap. a 3, be lays, it was ordained by nll, old iy 

Z Rome, that. no. es Wel bali 2 be ah nan 

1 which ar beſore; we find, indeed, 
that their walls ſeem to bid fair for eternity, w whereas, ours fron 
QUOTED —— AE th cxring one og 


eon, of the Nature and Virtues of 'rhe Pyrmont W. 
ters, wirÞ ſome Obſervations on their Chalybeate Quay 
Dr. Slare, Phil. Trant, Ne 351. p. 564 


R. Sare, having procured about a dozen.quarts of Py 
N mont waters, ſome experiments with them; 

they contained à rich chalybeate my 

a. very briſk. and lively impreſſion on the py 
I and ſpirituous than the belt: Sa waters h 
The — waters are looked upon to be extraotd. 

vary good, if they ſparkle a little in the glaſs 5 but theſe y. 

mont waters in ſummer time, when poured into the glaly wn 
ſometimes even in the bottle, as ſoon as the cork is drawn and 2 
air admitted, make a remarkable. ebullition, ſomew hat like bo 
tled cyder, tho' this was rh Wet Rand but 'the * ; ſtill retained thei 
| to the laſt dio, 
th ſome hours were ſpoes.th dainking qbern off: lo. the winte: 
waters neither ſparkle, nor ferment, at leaſt what. the 
had did not; but this might be owing to their not being care- 
kept, being expoſed in cold cellars, where, bas — and 
x ſtood in the — and 27 they did pot loſe their chaly- 
. briſlk g t: T beſe waters ha ve bern 
— — —— Brunnen or acidy- 
ſome, to whom the De gave a; glaſs. of the water, 
aſt thereto;; and were apt 10 have. an opinion 
of its being ſour; but upon conſideri better, whether that taſte 
were acid or regll 51 0 wall acknowle 9% — . of 
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both juſtly prepared; but could not diſcover the Teaft Iactation 
or motion upon this conjunction as uſually with an acid. 
He made ſtill more nice and certain experiments of theſe was 
ters, by miving milk with them, ſometimes in equal, and ſome- 
times in double the proportion, and in various degrees of watmth, 
both Jukewarm and boiling hot, but he could perceive no curd 
ling; but rather on the contrary the water preſerved the milk 
from coagulation for four or five days, even in Seprember, when 
it was hot weather, | ; * 
Take about half a grain of powdered galls to 4 glaſs of a 
quarter of a pint, and this in a moment renders it turbid and 
makes a dark purple, wage dy you ſtir it; but if you drop 
the powder on the ſurface of the ſame water, it then communiĩ· 
cates a fine blue tincture: In order to give a very fine tincture, 


take five leaves of ſtrong green tea, put them into the bottom of 


a glaſs that holds a quarter of a pint, and the leaves wilt unfold 


themſelves, and in a quarter of an hour tinge the water with ſuch 


a beautiful azure blue, as few vegetables afford the like; obſerve, 
that the longer theſe leaves, or any other ſtiptics (which are the 
4m eh ſtay together, the more they degenerate into a deep 
purple, or even to an atramentarious colour. | 
ks to rhe internal uſe of thefe waters rhe Dr. drank about a 
uart at a time, in the following manner; he firſt began with the 
| waters, which he procured very good, and drank them for 
a week, and they 4. with him very well; he then drank the 
Pyrmont waters for three or four days, and continued the uſe 
of both theſe waters alternately, till he had drank of them for 
about 20 days: By the reſult of his experiment, it ſeemed. very 
plain to the Dr. that the Pyrmont water was more aprecable, 
gave more ſtrength and ſpirit, and was as much or more prefer- 


able for its internal virtue, as for its excelling the other in - 


briſker and ſprightlier taſte, | | 

There 1s another excellency in theſe waters, which wilt render 
them more uſeful to us than any foreign ebalybeate waters Mither- 
to known ; for they will keep better, and they are not fo bam 
ſpoiled by any accidental inſinuat ions of air, as the Saw waters 
are apt to be; the chalybeare mineral is here throughly dil- 
lved, well united and mixed in this water; ſo that it does not 
eaſily precipitates for which reaſon it may allo the better paſy 
the va/a lactea, and even enter into the maſs of blood itſelt, and 
ſo produce the more conſiderable eſſecti; that this is not a bare 
hy potheſ may be (proved by the following experimen- 
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Having expoſed ſame Spow water in a bottle that was half full 
and unſtopped ſor 12 hours, he examined it and found it taſte 
juſt like common water; but the Pyrmont waters that were ex- 
poled to the air after the ſame manner, taſted ſtrong of the mine. 
ral, and imparted their tincture as at firſt ; nay they continued 
thus for full two days, aud 1 4 might have done ſo longer. 

. The, De, thinks he may fairly conclude, that ſince the Span 
as been found very beneficial to our patients in chronical di. 
ſes, thele Pyrmont waters af a much ſuperior virtue will ſur- 


1s them in ing many of our obſtinate di 
In order to diſcover, u the Pyrmont waters really con- 
tain any purgi or qualities, the Dr. evaporated 


ng ingredients 

about à quart of this water ad ſiccitatem, he then poured u 
the religuse ſo much rain water, enough to diſſolve the ſalts, 
and evaporating that water, he obtained a grain or two of the 
falts, that muriatic, 4s moſt riyer and pump waters do: l. 
1s well known, that the purging waters have a very bitter taſte; 
which the learned Dr. Grew called {al cat barticum amarun, 
which diſtinguiſhed it from all other ſpecies of natural ſalts; 
that of the Pyrmont water has no relation to this, but rather to 
ſea-ſalt, it not being bitter in the leaſt, | 
It is alſo. well knoun, that unleſs our waters be impregnated 
with a confiderable quantity of this bitter ſalt, they will not purge 
2t all ;-two or three grains fignify nothing, nor have the leaſt 
cathartic power; for example, put two drachms of the purging 
falts to a quart of common water, and this quantity will give but 

ſtool x two to a perſon. who is naturally very eaſy to work 
pon: The Dr. examined ſeveral other chalybeate waters and 
found much the like ingredients, and never any that he could 
ſulpect to have any purging qualit 7. 
The Dr, thinks, it may much better be demonſtrated, that the 
chalybeate waters contain ſtiptic and aſtringent qualities, becauſe 
2 owe their original to the iron mineral, and more partłu- 
larly to the Pyrites, which Dr. Liſſer ſuggeſts (not without ſome 

aſon) to be the parent even of all iron oars, as it is doubtleſi 

cauſe of all chalybeate waters: Thus Dr. Lare had often ex- 

amined the ſolution. of the Pyrites by rain · water at Deprford, 
and at other places where copperas is made, and found it a very 
firong chalybeate water; It 1s fram this mineral we have our 
ſtrong ſtiptic and conſtringent medicines for external and internal 
uſes ; from. hence we ha ve our powders and ſalis of ſteel, or vi- 
triol of Mars; nay, even thoſe obſtinate and inveterate — 
el . | ruda! 
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rheg's, which have baffled the force of all medicines, have been 
cured by a judicious uſe of 2 and other iron waters. 
But r all that can be ſaid, it will be retorted, 
that there is matter of facł᷑ and experience againſt this, that the 
waters do really porge at Pyrmont, where they drank 5 It 
is allowed, that _— waters do not only purge, but ſome- 
times vomit, when dra iti | 


haſtily and in great quantities; but 
our phy ſicians have corrected this irregularity; and no ſuck 
complaints are heard of, where they obſerve a proper Regimen ; 
and it is agreed on all hands, that thoſe waters are, in theit 
own nature, binding, and often require ſome opening medi- 


cine; the quantities of water drank at Pyrmont are very large, | 


often two or three Znghſ# quarts; it is not ſurpriſing, that 
their weight forces them thro* the bowels; for, any common 
water, drank baſtily and in ſuch quantity will do the ſame 3 
whereas, if you take this method and drink Pyrmont or any 
other chalybeate waters Iieſurely, to wit, a pint-glaſe in an 
hour, or rather two half pint glaſſes, you may drink three 
pints in ſo many hours without danger of lofing them by dejec- 
tion ; and if any one will be careful, and take this cautiona 
with him, he will ſcarce fail of ſucceſs; chat is, let him be ver 
quiet and ſtill, both in body and mind g the leſs he ſtiis or 
walks, the better he will paſs off his waters by urine: He 
further obſerves, that none of our HBugliſb ſteel waters ſtrike 


ſuch 2 purple as the foreign 2 for, ours communicate 4 


more turbid and dark colour, the worſe the waters are; 
the blacker ſediment they make; thoſe" of 7i#ingrom abvund 
with a coarſe oker, the mineral ig not well diflolved, but gives 
an atramentarious colour ; ue oh Pyrmont waters excel in 
their bright azure luſtre all the Dr. ever examined. 

Moſt of the above - mentioned experiments 1 
75 Sare before the Royal Soriery ; and it was , that 
the Pyrnom waters communicated a much brighter tincture 


with galls and tea, and had a much more exalted chalybeate 


taſte than the Spaw; and a ſmall quantity of each having been 


kept for ſome time in bottles, in order to compare them, the 


n the Span; and'a glaſs of it pry Hara, it was found to 
be of a very agreeable reliſh, and to fit eaſy on the ſtomaeh. 


* 


p | The 


rmont was found to have retained” its virtues' much better 
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The Cauſe of the variation of the Barometer, aſſigned in the 
Fiery the Royal Academy of 8 1777 


en to be inſufficient ; by Mr. Deſaguliers. Phil. Tran. 


Ne 351. p. $79- * 1 

HE r is as follows; it appears by the barometer, 
k 4 . Gl when it rains, or a little os rain, the air com- 
s monly becomes lighter ; That it muſt rain, when the air be- 
* comes lighter, is eaſy to imagine; for, the imperceptible 
“particles of water that ſwim about in the air in prodigious 
* quantities, not being ſufficiently ſuſtained, when the air haz 
# Joſt a certain degree of its weight, begin to fall, and ſcyeral 
# of them joining together in the fall, form drops of rain; fo 
s when about halt the air is exhauſted out of - the recipient of 
the air-purp (and conſequently, the remaining air is as weak 
* again as at firſt) ſomething like a ſmall rain falls; but why 
# ſhould the air become hghter ? One might imagine, that in 
$ the place where it rains, it may have loſt ſome of its weight 
+ and bulk, by means of the wind carrying away ſome part of 
it, but M. Leilnita in a letter to the Abbot Zignon gives a 
new and more inge nious reaſon for it. | 
He pretends, that a body, in any fluid, * 1 with that 
# fluid, and makes up part of its whole weight, ſo long as it is 
5 ſuſtained therein; but if it ceaſes to be ſuſtained, and conle- 
t quently ſubſides, its weight no longer makes a part of the 
# weight of the fluid, which thereby comes to weigh leſs; this 
may naturally be applied to. the abovementioned particles of 
t water, the weight i 


# often happen, that the particles of water that are higheſt, 
fall a confiderable time before they join with thoſe. that are 
ft low, the gravity of the air diminiſhes beforc it rains, and 
t the barometer ſhews it.” 21-14 26th 
This new principle of M. TLeibnit is ſurpriſing; for, muſt 
s not 3 foreign body, whether ſuſtained in a fluid or not, al- 
ways weigh? Can it gravitate upon any other bottom than 
that which ſuſtains the whole fluid? Does that bottom ceale to 
carry an extraneous body, becauſe this body falls? And is not 
- that body all the while it is falling, part of the ſaid fluid as 
to the weight ? At that rate, whilſt a chemical precipitation 
is made, the whole matter ought to weigh leſe, which yet 


| has neyer been obſerved, and ſcarcely appears credible. 


» | 2 | [ Not- 


the air being increaſed, when it 1yſtaing 
, them, and diminiſhed, when it lets them fall; and as it may 


— — — ax - — — — Lg K — - — 


— 


„reer i 7, 7 C* 


Ro AL | SOCIERY,/! 303 


+ Notwithſtanding theſe objections the principle holds good, 
eben more narrowly examined: What ſuſtains a heavy hody 
is preſſed by it q 4 table, for-inſtance, that ſuſtains a pound 
« weight of iron is preſſed by it, and is ſo only, becauſe it ſuſ- 
© tains the whole action and effect of the cauſe of gra vit 
( vhatevex it be) to puſh that lump of iron lower; if the table 
ala yield to the action of that cauſe of the weight, or 
« gravity, it would not be preſſed, and therefore, would car 
nothing; after the ſame manner the bottom of a veſſel, which 
contains a fluid, oppoſes itſelf to all the action of the cauſes 
i of gravity againſt the ſaid fluid ; if an extraneous body float 
( therein, the bottom,” oppoſes. itſelf alſo to the ſaid action 
* againſt that body, which, being in £quilibrio-'with the fluid 
is in that reſpect really a part of it; thus the bottom is e 
ſed both by the fluid and the extraneous body, and ſuſtains 
them both; but if the body fall, it yields to the action of 
' gravity, and cenſequently the bottom does no longer ſuſtain 
it, neither will it ſuſtain it, till the ſaid body be come down 
to the bottom ; therefore, dnring the whole time of the fall; 
the bottom is eaſed of the weight of that body, which is no 
' longer ſuſtained by any thing, = puſhed down by the cauſe 
' of gravity, to which nothing hinders it from yielding. | 

M. Leibnitæ to confirm his notion, propoſed the following 
© experiment, vi. two bodies mult be tied to the two ends of 
a thread, the one body heavier and the other lighter than wa- 
er, yet ſuch as both together may float in water; put them 
into a tube full of water, the tube being tied to one end of 
the beam of a balance, whoſe other end has a counter poiſing 
' weight ; then if we cut the thread which ties the bodies toge- 
ther (that ate of unequal weight) ſo that the heavieſt may 
' preſently deſcend, he ſays, that in ſuch a caſe the tube would 
be no longer in £quiHbrio, but its counterpoiſing weight 
* would preponderate, becauſe the bottom of the tube would 
de leſs pref'd : It is plain, that the tube muſt be ſuſſiciently 
Jong, that the falling body may not reach the bottom before 
the tube has time to riſe: In chemical precipitations, the veſ- 
* ſels are either too ſhort, or what in precipuated falls ſome- 
times too faſt, and ſometimes too ſlow ; for then, the little 
bodies are always, as to outward appearance, in æꝗguilibrio 
* with the liquor that contains them, | : | 

M. Ramazzing, the famous profeſſor at Padua, to whom 
M. Leibnits had propoſed his experiment, made it with ſuc- 
' ceſs, after ſome fruitleſs trials: M. Reaumur (io whom the 

| Academy 
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* Academy had 1 alſo made it with ſucceſs: This 
© is # new view/in natural philoſophy, which tho? it depends upon 
5 well known principle, is very ſubtile and far fetched; ard 
8 us juſt reaſon to ſuſpect, that in ſubjefts which ſeem to 
© be exhauſted; ſeveral things may ſtill have eſcaped us. 
following remarks on M. Leib. 


3 wil hold 
| writers, 

Let EF; av it) Pig, 29. repreſent part of the ſurface of the 
and GEH a column of che atmoſphere,” whoſe height 
1G E the whole height of the ait; let us ſuppoſe the vapour 
riſing out of the earth to form themſelves into two clouds A and 
B, and to ſettle in that place, where the air is of the ſame ſpeci- 
fic gravity with 'themlelves ; it is evident, that they will cauſe 
the air to riſe ſo much higher, as their bulk amounts to, and 
will, therefore, make the furſace which was at G H to riſe up to 
IK, fo that the bottom E E which was preſſed by a column of 
air as GE FH, fs now preſſed by a higher column,” as FE FK: 
Now if the clouds A, B, by any cauſe whatſoever, change their 
place, fo as to come downwards, for inſtance, to C D, the height 
of the column T E F K will tema in the fame as it was, and there- 
fore, the bottom E F will be preſſed as before, by the foregoing 

tion 


Harp 1. If the clouds A, B, deſcend, and in their deſcent 
retain the lame bulk as they had before, the ſurfag LK will te- 
main the ſame, and therefore, E F will be preſſed as before. 

Corol. a. Whether a body be ſpecifically lighter, or ſpecificall 
heavier than a fluid; fo as it is detained therein, it will a 
to the fluid ſo much weight as the weight of an equal bulk of 
that fluid; wherefore; 4 body does not Joſe all that weight, 
which it added to the whole weight of the fluid, when it ceaſes 
to be ſuſtained in the ſaid fAlvid;*<ontrary to M. Leibnits'e prin- 

C #10 } * bs 


Scholium, If a cloud, by any eauſe whatſoever, become ſpeci- 
ficaly heavier than that part of tie air in which ir Wins the 


1 2 —— a. KBs. al aw. — a> a «©. = 


ix RoyYAr' Socre Ty, 1 393 


exceſs of its gravity above an equal bulk of air will cauſe it 
deſcend, and accelerate its motion downwards z/.and then, 1 
it will loſe of its weight by the teſiſtance vf the medium, till 18 
come to an uniform, or ſenſibly uniform motion; but all the 
weight that it will loſe, will only be the exceſs of its gravit 
above that of the air; for, with the reſt of cover he A 
make up part of the weight of the ar. | 
Experiment l. Having with a weight in the ſcale C (as in 
Fig. 30.) of the balance A B counterpoiſed the long glaſs of mt, 
Fl Mr. Deſaguliers let down with a horſe hair the leaden 
weight W into the water, which from F G- aroſe up to EH; 
and therefore, the water became heavicr by the weight of a-bulk 
of water, equal to the lead; having, made up the counterpoule to 
the whole with another weight in C, he cat the of the 
with a pair of ſine ſciſſars, and all the while the plum. 
met was falling, the water rather deſcended than roſe, and | 
the lead was at the bottom, the water overpoiſed, becauſe it 
then added thereto all the exceſs. of the weight of the lead. above: 
an equal bulk of water, which by experiment is found te be i# 
parts of its weight; Had M. Reaumur and Ramasauni tried the 
experiment in this manner, the ſucceſs would have been the ſame, 
but M. Ramazz4ni (as Mr. Deſagidiers. was informed by: à gen- 
tleman who was preſent) tried it in the following manner. ; 
Exper- 2. 1 uſe of the above-mentioned machine, after 
Mr. Deſaguliers had balanced the water and lead therein, he 
fixed to the end of the beam B (as in Fig, 31.) the thread of the 
22 which in the former went he held in his hand y 
this added to the weight, ſalpended at B, obliged him to put 
into the other ſcale a weight equal. to 1 parts of the lead, in o- 
der to recover the &quiibrium ;, then 1 the thread or hair, 
the ſcale with the weights overpoiſed, whillt, the lead was fal- 
ling; but the equilibrium was reſtored, when it came 2 
bottom; ſo that the lead even then muſt have loſt anly itt 
of —— above that of 4 water. 1 4 5 
:xper. 3. Mr. De ers tried the met propas'd. h 
M. Liebnits in the + act. manner ; he took. a cork. C as 
in Fig. 34.) weighing an ounce, and ſomewhat more than tour 
times lighter than an equal bulk of water, and a ball of anti- 
mony W about four times ſpecifically, heavier. than an.equal 
bulk of water, and weighing four ounces ; the cork laid upon 
the water in the veflel K A BD, rais'd the water from 88 0 
G G, and added an ounce to the weight of the Whale water; 


then ſulpendipg the ball of antimony by a firing, avd "I 
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hang in the water at N, it rais'd the water from GG to Hg, 
and ſo added another ounce to the weight of the water; then 
48 the ball of antimony to the cork, the cork Had added 4 of 
e. weight of the antimony, which the hand had ſuſtained 
before, and male it fink fo, as to be almoſt covered, and raid 
the water to i E, 2 7 32 adding three ounces to its weight, after 
2 this veſſel of water upon the ballance, and 4 counter. 
iſe at the other end, upon cutting the ſtring, the veſſel of 
ater was rais'd up, and the equilibrium was not reſtor'd, till 
the antimony came to the bottom, | | 
By obſerving, that as the cork ( freed from the weight of the 
_ antimony) aroſe, and that during the fall of the body, the 
water ſunk to h h, it appears, that this is in effect the ſame 
experiment as the former, and concludes no more: As to the 
real cauſe of the variation of the barometer, namely, the accu- 
mulation of the air by winds over the place where the barome- 
ter riſes ; and part of the air being blown away, where the 
mercury in the barometer falls, Vide Dr. Halley's account of it 
in Phil. Tanſ. N* 181. 
Is making the firſt experiment before the Royal Sociery, with 
a piece of lead, ſuſpended by a thread, it was obſer vable, 
whilſt it was quite covered with water in the large tube (whoſe 
length was four feet) and in which it hung, not only that the 
end of the ballance, to which the tube of water with the lead 
in it was fix'd, did not riſe when the thread was cat (to let the 
lead fall, from the top to the bottom of the tube) as it muſt 
have done according to M. Zeibnitz's principle, but that the 
ſaid end of the balance began to deſcend from the time that 
the lead began to fall therefore, in order to be affur'd, that 
it was not the plummet's rubbing againſt the fides of the tube in 
its fall, which caus'd that phznomenon, Mr. Deſaguliers 
hung to the balance a long glaſs of three inches diameter, in- 
ſtead of the tube, and making the experiment as before, it 
ſacceeded in the ſame manner ; the end of the ballance which 
carried the veflel of water ſunk, as ſoon as the thread of the 
— ez was cut, tho' this glaſs was not above half fo long 1 
e tube. | 
When by holding the ſtring Mr. Deſaguliers drew the lead 
upwards and downwards in the water, there was no ſenfible 
alteration of the guilibrium; neither was it alter'd by cutting the 
ſtring'of's ſtone· plummet, becauſe of the ſhortueſi of the glaſi, 
and the inconfiderable exceſs of ſpecific gravity in the ſtone; 


7 


— 


for, the greater the difference is between the body, made * 


of in this experiment, and water, as well as the larger the 


body itſelf is, the better the experiment will ſucceed; 7 51 ++ 
Hence it appears, that when a body ſpecifically heavier than 
4 fluid, is (by what cauſe ſoever) detained in any place of the 
ſaid fluid, it adds as much to the weight of the whole fluid; as: 
an equal bulk of the ſaid fluid amounts to: And when the 
ſaid * the action of its exceſs of | ſpecific gravity above 
the faid. cends.with an accelerated motion, ſo long as that 
mot ion is accelerated, the refiſtance of the fluid, which is, as 
__ of the velocity, takes off nga; ann, he the whole 
weig 


of the body; but as much as the body 
the water gains, over and above what was given it by 
rifing on account of the immers'd body: : . 


the fluid lighter as it falls, that it makes it pteſs more upon 
the bottom that ſuſtains it when it is falling, E 44: when it was 
it reſt in the fluid: Iſihe veſſel of — 12 — enough ſbr 
the falling body to come to an uniforin motion betore-it:reaches 
the bottom, the force impreſs'd on the water under the body will 
make it preſs the bottom, as much as if the body were 

at the bottom; the body in that caſe loſing: all its excets: of 
gravity above that of the water, and the water gaining it.. 
Hence it follows, that a falling cloud, when it comes to an 
uniform motion, will not only add to the weight of the air as 
much as the weight of an equal bulk of air, but even as much 
45 its whole weight amounts to, tho? it be ſpecifically 'heavier 
than the air about it. | unge 
All che diminution of weight that can be-allow'd; in chin cafe 
in this ; if we imagine the aw to have u {mooth; regular ſar- 
face, as we have at firſt ſuppos d (or if that be not allo d, we 
may take any imaginary ſurface of it above the clouds) hen 4 
falling cloud is diminiſh'd in bulk, as when it is changed into 
rain, the ſurface of the air will ſubſide in proportion to that 
diminution, and, therefore, will weigh leſa, by ſo much a 18 
the weight of a quantity of air, equal to the bulk that co, 
has lofty but when the drops of rain after' their acceleration 
(occafioned by their exceſs of gravity above that of the air) 
are come to an uniform motion by the reſiſtance of the air, 
they reſtore ro the sir the weight it had loſt: ' Now, this uni- 
form-motion being acquir'd in about tuo ſeconds of time, and 
the diminution of gravity in the air being inſenfible, when 
compar'd to near three inches of Mertary (for, ſuch is the va» 


tration of the barometer with us) can noways be W 


Vos. VI. 8 4 


oſes, ſo mum 


44 5001 
A body, therefore, that falls in a ſtuid is ſo far ſtum mak ing 


inverting the glove in pull 
. = warns fron 


=> 


abdominal muſtles, as wis/already ſuppoſed, cauvd by the 
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of ſuah ſenſihle altenstions therein, ad happen ſome time 


before rain or ſair "One: 
tw of ain bat falls in E 
and year, . 0m vet 
88 cen abe Tropics the rains ſall at 


at quantities, apfl yet e bar 
erg ror tle 4 % 


I eee $11 Jon * 2-211 70 ,vH00 

1 11 My 
4 Aran, of 8. e, fs HE 
21Gan , St. „ Andte.. B fe tan. h 
HE altie motiom of the inteſtines is by all ** 
3 — 1. the proper motion of thoſe ci liadri- 
cal tubes: The uſe of this — "I _— the cbyle- ita 
the nude, and tg accelerate! the: parts of the ali- 
meißt downwards, in order to exp thaw, when all pt" 
nutritive comments ate cttratted, 
This motion thus eſtabli ſn d, ie Kesseln fects dosis roy 
an inverſon thereof (callld 1for that rcafon, an aotiperifialiuc. 
Moria ſhould farce: the aliment, bile; pancreatic juice, and 
htlythe-foves to afcend towards the moaths the cauſe of, this 
un ami/vermiculae motion is a &to a ſtoppage: of 
the intaſt ino, or to a confiderable- eng; of it being entongled 

be ume manner; as, the Gingers of a glove are choak d by 
ora or like 2 Gil ſtocking, 
Which, — 22 1 pon the foot, and is in 4 


manner ſtrungled, Walt . i requir'd to pull . 


again, 
bis ſop tho anti- poti ſtaltic he ſis dem an feſt 
"Phi Cys he ac 8 if the 
vermieculdt motion acdeletate the contents of the inteſtines 
downwatds,''the -antrermicular; by the law of contra riet, 
Mon l pres them upwards towards the mouth: Was this by- 
potheſis avicertgin;/ as: it is generally 'recoiv'd, Mr. C. Andra 
wogldrnor'offer to ativance; that there is no ſuch thing as an 
petiſtultie motion of the inteſtines, nor that the ier en 
u rA violent contraction of the abdominal maſt las, 
than a Hoppags or inverſi on of the inteſtines, 25 is —— | 
Moppel, that this dliſorder is a violent cuntraction uf the 


Add +9 this, hat 5he 15 28985 
an France, in be of 
two ine hes of AW MY 5 in 
4779 ca 
n 


— of the imeſtines or their contents; then compazi 
pu Ava of this diſraſe with thoſe: of 2 diffcrent ny 
owl ws ſhall find by che analogy of the parrs, hy reaſon 


and by xepeared e * | ealld.b 


—— tet 
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n à diſeaſe in which che inteſtines and" 0109749; ut 
other — fantreas or ſpleen, nay, even the meſente 
itielf, are forced thro” the 1 by. thoras: 4 
theſe tender parts;: being compreſt'd by the contidudl 
motion of this matole, muff, — ſe the —— 
cidents, as in the hub ẽie or co bornia, there being 
difference in cheſs tub caſes 5 but that the firſt is 4 — A! 
of the uneftine by the 1 ; and the other 4 cho kin 2 
the inteſtines by the abdomin muſcles, as will appear 
the following inſtance ; a gentleman; that had come to- Londen 

in perfect health, drank 2 great deal of new botrled oatale, 
_ ſome pints of wine; theſe liquors fermented fo viol 
in his ſtomach and inte that he was ſiez d with a violent 
colic the ſame 1 In the morning an apothecary' was ſent 
for, who admimiter'd' a ſtor — drew ſome — of blood 
to relieve the patient, tnplained- of a . in his 
leſt fide: The glyſters — e the * — hoy 46 
alſo next morning, and the patient growing worſe, the aps 
cary, without order of any phytician, gave him 3 —— 
vomit, which o perated ei ht or nine tines; this added! fuel to 
the fire, and rl tient having from that time brem in a deſ- 
perate — two eminent phyficiaus were call dz & 
vrder'd that the glyſters ſhould be repeated ; but they bein 
to no- purpoſe, Mr. S. Andre was She for about fix koars 
before the: patient died, who found him complaining ofa violent 
pain in all the re - 1 > abdomen, a frequent a to 
vomit, a great of breathing; wgether wich 4 very 

flow pullſe, d y very hard, tho hot We Id. 

This laſt indiea tion made Mir. S. Aid he conclude, that tho 
diſcaſe was a violent contraction of tha abdbminat muſes; 
which had oveicome the diaphragm, and that, probably;'the 
inteſtines might be forced into the '7horax's He was: the more 
confirmed in this from other examples of the like caſe ; 
upon which he ordered a fomentation of hot mill, adding 80 
every quart a drachm of l laudanum ; which 10 hel . 
orders gives great relief; but before it could be pot — 
patiem — a violent convalkion. - 

Upon opening the body, Mr. &. dedrodound he: RS 
nal muſcles ſo much cortracted, chat. it was abmbſt 4mpoſſible 
to penetrate them wich a ſharp fralpel Upon examination — 


ſou nd the ſtomach and ſomo parts of the daupdonum 1 
the jej num and Him were lo much diſtended wich 


mented oat · ale, that the #/ium was four inches op wot ea 
\ | 242 and 
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and the can apwards of eight: The illum was alſo pretty 
much inflamed in its inferior part, and all the valves of the 
colon were obliterated, by the ; Ag res that inteſtine ; 
But the greateſt diſaſter, was the dilatation made in the dia- 
phragm, as he bad before ſuppos d, juſt upon the chink, that 
remits the intercoſtal nerve to the vi/cers of the abdomen, thro! 


which a portion of the colon was forced, as alſo the greateſt 


part of the omentnm and pancreas: Theſe tender parts. being 
compreſſed, were ſoon inflamed, upon which a mortification 
enſued; and a rupture of the pancreatic vein caus d an internal 
5 — which fill'd all the leſt cavity of the horas, inſo- 
much, that the whole leſt lobe of the lungs was almoſt com- 
ed under the muſculus ſcalenus: The extra vaſated 

tho' in confiderable quantity, was not in the leaſt coagulated. 

De. Haguenot has in his Memoir prov'd the impoſſibility of 
the anti-periſtaltic motion; and he is not far from truth, and 
what he ſays is certain, but it is ſurpriſing, that the like caſe 
has not occutr d in his practice. TR | Tit 


Tue Northern Aurora's  obſery/d at | Hone in Kent; by 
15 Mr. Barrel, Phil. Tranſ. N“ 351. p. 384. 
O*® Feb. 5. 171% at 8 o'clock at night an Aurora borealis 
appear d; it poſicis'd at leaft $ or $ of the horizon; it 

was low and ſhot out bright rays; and Mr. Barrel thinks it 
would have rd very bright, did not the moon ſhine at 
the ſame time, 1 re- ut ſive days old, and had not the 
Aurora diſappear re the moon ſet. 4 „e 
Again, on March 30. following, there was another Aurors 
borealss: Mr. Barrel did not ſee it till paſt g o'clock, and then 
it was dim; and its higheſt part covered the loweſt ſtar in 
Caſſiopesa's chair; it did not ſeem due north, but one point to 
the weſt; about 10 o'clock-it ſhot out very bright rays, high, 
and tending {ſomewhat towards each other; near 11 o'clock, 
there was, befides the northern brightneſs, a long ſtreak, not 
very broad, that extended caſt and weſt, which — in 
the Serpenr's head near Hercules club, and covering Arcturus, 
proceeded near Berenice s hair, and ſo went over Cor Leons, 
and thence to the Canicula, and ended a little beyond that ſtat: 
It ſhone very bright at firſt, but faded away in about eight or 
nine minutes: If it had any motion (which Mr. Barrel could 
not poſitively ſay) it was ſouthwards: He watch'd the 
next fie of brightneſs of the Aurora, and in about ſeven 
minutes, the caſtern part of the ſtreak, to wit, from the Ser- 
bal pem's 
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2ent's head to near Berenice s hair, became viſible again, the 
lim, and was quite effaced in four or five minutes more 
hicherto he did not perceive any change of it place. 


Phil. Tranſ. N® 352. p. 586. "175, i 
R. Foutkes being in the ſtreets of London between eight 
and nine o'clock at night March $.-17 tr,.he. perceived 
4 light over the houſes to the northerward, little inferior to that 
of the full moon when ſhe firſt riſes; Upon this he made all 
the haſte he could into the fields, where he was for ſome time 
entertained with the fight of an Aurora boreali i, attended with 
molt of the of that very remarkable one of ih . 
of March 171 5-16. 7 | MI” + 


from behind which — 2 — e light, 15 5 
lower part was we the common edge of the 
ends bus — —— died away more gradually; this up 

limb of the light reſembled the arch of a circle, whoſe 3 
point between 9g and 10 o'clock (when the meteor was moſt con- 
ſiderable) was elevated about 12 degrees, and bore, ; as 


Mr. Foulkes imagined, about 20 degrees weltward of due northy 


it touch d the horizon in the weſt, at the diſtance of about”. 55 
or o degrees from the north, whence the whole intercepted 
of the horizon would have been nels 100. degrees, had 
not ſome few degrees in the caſt been hid by clouds, which lay 
between the eye and the metcor, e | 
The ſeemingly: black cloud when he firſt ſaw it, tan nearly 
paralle] to ny Ge and at the diſtance of fix or ſeven de» 
green; but in about half an hour it changed its 7 very much, 
ing down in the north to about half its height, and rifing in 
the welt near as much; why he 6% A took. notice of this, 
was, that the light iſſuing from be 
it, but remained of the lame; ſigure, in what manner _ſoever the 
E either approached or receded from diſferent parts of it 
At firſt there aroſe ſome ſtreams in the N. N. W. but of no con- 
ſiderable length, few of them paſſing five degrees above the arch, 
but beginning from behind the ſeeming cloud, ſo as to be about 13 
degrees bigh in all; they were pointed at the exttemity, andl 
nearly vertical to the borizon: At times there was nothing bur 


the arch to be ſeen, and that only reſembling a common aur Tas 


5 155. 
0 4 = 


4s Aurora borealis Le, at London; 'by _ My." Toulkes. © - 
r 4 Har 


The whole northern part of the horiaon was in the ſame 
manner cover d with ſomewhat reſembling a very black cloud, 


„did not change with 


= in the beginning of - March 1155-466 ee 


go MEMOTRS vw whe 


and again in an inſtant, by a fort of tremulous motion, ſcven 
arts of i would r converted into a vaſt number of parallel 
, for che moi part very little higher than the arch itſelf; 


minutes before 10 7 * * ſmall part the arch, 
north, grew rettiatkably brighter than the reſt, au 
to increaſe for abbut half a minute, when there fd. 
ke gut ſome very tall ſtteams of at lrait 60 deqeg 

he found by one ia particular, which aroſe full 
ling over 25 itſelf, reached ſome degrees 


is Was the „ re 
ſtreams or  lances, tho ſo high, immediately ſhodting 
tated of as did ſome more a 


nearly perpendiculat ta the 
irely from the black ſubſtance 


if they may be ſa called) of ſome 
near to the colour of t 
— the About this time the go 
. n 
1716 4 many | re a 
which Mr. Feuer id ox at all 2 n e * 
About 10 v'c phanomenon decreaſed very much, 
iv continued till after x l, only ſending up at times — or three 
fireams; at + an hour after 11 it was again pretty much increaſed, 
and he ſaw it again emit ſome ſtreams almoſt as conſiderable, a 
any he had ſeen before; the arch ſtall continued, but not ſo en 
tire, and from what he could judge, its middle was ſome degrees 
nearer the north than wheh he fieſt obſerved it; the light cont 
nually abated till a quarter of an hour before 12, and then 
Mr. Foulkes left it; but he was informed; that it continued tall 
cowards day-break, but did not ſtream remarkably after he went 
away, Tho' he could not at this time ſce any ſtats thro the 
black matter at bottom, he was ſure it was not a cloud, tho' it 
bore the reſemblance of one; for, when a real cloud (as ſeveri 
—_— did) came over any part of it, their difference wad 
In. | T 
Me. Foulkes after this received two letters, one from Wisbich 
in the iſle of EJy, the other from within 14 miles of Bach, 
both which took notice of it, tho” with no further particular, 
than that they had ſeen the ſame light, «tho not fo confiderable, 
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Lia forme? 1 Peninſula; by Dr. M ; Trani, 
* 705 ff 15 ee Ws 


Uppoſing Britain o have been a Peninſula, Dr. Mu 

g 40 examipe; 1. Whether an [ neck Ne 
a bam hem walbed.or ror anay'3 A ;-Wher - Whether thar 
berween Hrirain and 22 really was not: wag very 


vaally denied by d 4 . 
ſtren y ve nn ge t e 


8 ee 

um t 4 4 from the wing confiders: 
and. fir! ha 2 wo if water, diſcharged from th 
21 ot Tay * _ ſea, and and that with ſuch 
22 ag is rarel . ather jr of e lo 


the — win 1 


> py nay ly; od the 3 [© moon 
ns ſarprifing manner, and to. - iro 2 2 


0 5 $0 oyerflow, wear and wa 7 42 . 4 
2 ale ſhould become. an. dend does pot gt 1 tht 


bot on the contrary: ve * Second 
often ſo fierce and "aging, ae after 4cquiri 
Alan ic Ocean, that it 

aacko the coats. of 7 « 


A the 17 . 


rg Ce the SIRE 


1 = — bh 
ou . 5 8 


rwards ining 5 
2000 on pA — 


oF + oj, — Labs ridge 


To come nom to the 
7 _— _— away, or any 


ſtreight itſelf ſlicws char che there was for. 


. nd, eh highs, but be ing continually. waſhed away by the 
tides, for ſome e Ne to the en 
which it is at CR 1 eſpecially, if we. confider, that it 13 a 
conſtant and infall;ble rule, that the more the bottom of the fra 
— The eep e 0 chalk and fie 
comes. 2. whate c C * 
© the oppoſite ſhores of the ſtreigh * to each 
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tormer] . away. the Win 
e W 1 2 of land, call'd ry 


Harb -þ agrees very well with the Tuppofitic E. an Ibm; 


for, whilſt the Mb remained, i — have been an obſtacl; 
to che tides, conſequently,” ba ve cauſed the overflowing of 
Rumney- Mar ft, as, being 2 plain low bottom 4 and that ibis 
N was ſormerly ſea, appears from its ſtrong bulwark, « 
alſo from the * . s of Hippopotamus, op fone 
other ſea - animal, 18 up at 2 in rs, at ry fer 
deep; Phil. Tran. 272, 255, But an anchor; dag "pp 
thereabours, Fin ir vety evidently ;" Aster "the bm wn 
broken thro', auc all acles" remoyed, the ſea retired from 
Rumney Marſh into its channel; whence” whit Was former]y 1 
eſtuary,” is now's Teftile plain, 20 miles long and 8 mils 
b:oad, and yielding very god paſture for esttlt: Laſtly, ſup: 
poſing, that thete was formerly an T#Þ1us here, Ir io very 
fo conceive, how wolves und other noxious Animals might 
come into Brita, 98 on the contrary ſuppoſition it oil 
be ridiculous #6 imagine, that they were tranſported thither 
in ſhips, for the conſervation of er f 16%. 
Nor i is it un o a gg? that there is ho ment jon made of th 
breaking theo” Bm in "any hier, either of the 
Latins, Fain Geka or any oor nation; for, how modern is the 
date of hiſtory, compir'd withthat of the world ? from the be. 
gioning dow! to the firſt hiſtory vom extant, 'which is that of 
odors? there'ate abogt” 505 years, and from Noah's deluge 
1800; but in uch a vaſt ſpace of time, hat conjunctions of 
cauſes might happen, and what chan es mi ght thereby be pro- 
duced in our 'carth, is not eaſy to dene Vet we — 
not allow that we have no hints. of this event I nuten ee 
. is plainer than this pafſage in Fig. 


1 Fiume rato aſelor orbe Brirannos. 


Don't ye think c ays* 1h learned Britiſh Ar query 
To. Twid de feht MAbionicis p. 12. W the word ( 45 1 
may import the rending” breakin one thing 
0 —. 4 And that Vigil knew its eee very well, 
© and was well acquatored with antiquity, and bad not forgot 
© himſelf? On theſe words Servins ſays, © becauſe 'Britan 
* was formerly joined to the Continerſt:“ Than which nothing 
can be more plain, but that the breaking thro' of this Nun 


was Known ts the ancients,” - D "022 81 
There- 
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Therefore, from the whole the Dr. cone that Britain 
was not originally an iſland, but became ſuch from a Penin- 


ſua, and that, as is probable, by the concurrence of ſome one or 


other of the more boiſte rous winds with the tides,” and ſo break- 
ing thro' the Nbmus. | | 


Extracts from Mr. Gaſcoigne f and Mr. Crabtrie's Leeter 
roving Mr. Gaſcoigne to have been the firſt Inventor 

| Haifa, 47 ＋ Mathematical | Iiſtruments; by Mr. 
Derham. II. Tran. NY 352. p. 603. ä 

＋ M. De Ja Hire's firſt part of his Tabule dfron. pub - 
liſh'd in 1685, an invention, vis. the application of teleſ- 


* fights to aſtronomical inftruments (which was undoubt- 
y ou 


r countryman Mr. n. is aſcrib'd to M. Picard; 
M. De la Hire a words are to lowing purpoſe, ſome 
' few years ago M. Picard, a famous aſtronomer, and Fellow 
© of the Royal Academy of Sciences at Paris, ſubſtituted 
* teleſcopes, inſtcad of plain Gghts in aſtronomical inſtruments; 
Fc.“ In which tho' it is not expreſely ſaid, that M. Picard 
was the inventor, of this way, but only that be applied tele(> 
copes z yet becauſe it implies, that it was M. Picard inven- 
tion, and is in effect claimed as ſuch in M. A#zowr's account of 
the tcleſcopic micrometer in Phil. Tranſ. N 21, Mr. Derbam 
aſſerts Mr. Go/coigne's right to the invention from his own 
Is. | 3&6 (£3 7 $4 N 4 | 4 : 
— to the invention of the micrometer, which M. Auen 
claims as his, and M. Picard's, Mr. Townley has ſufficiently 
ov'd it to be Mr. . in Phil. Tranſ. N“ 25. and 
her to confirm it, Mr. Derham had by him the deſcriptions 
and draughts of that and ſome other inſtruments of that kind, 
in Mr, Ga/coigne's own hand-writings 1 - 
And as Mr. Gaſcoigne was the firſt that meaſured the diame · 
ters of the planets, Cc. by a micrometer z ſo he was the firſt that 
applied teleſcopic fights to aſtronomical inſtruments: In a 
letter to Mr. Crabtrie, Fan. 25. 164 f (wherein he-deſcribes 
his micrometcr, and ſhews his way of finding the refractions, 
the moon's parallax, and how he meaſured the diameters of 
the ts) Mr. Ga/caigne tells him, how. the meaſuring 
lafles, he had been {| > 26a of, might be 57. to a qua- 
drant; * if, /ays be, here (rhat is, in the ditintÞ baſe Y you 
place the ſcaſe that meaſures — or, if here a hair be ſet, that 
* 1t appear, perſcAly.thro'the glaſs — you may uſe 1t'1n4-qua- 
* drant, for finding the altitude of the leaſt far, viũble by the 
Vot. VL 8. Rr per · 


_— + » 
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©. perſpeftive whereinit is l if the night be 40 dark, that the 

« Fair or the pointersoftbe ſealobe not vigble, I plage a candlein 
into the'glaſs, which! 

not appear, or when 


n lamhorn, ſo as to caſt light enou 
find very helpſul, when the moon 
it is not other ways light b. es * 4 
In another letter, dated on Cbrs 1641 (wherein he 
deſcribes the'wheel-wotk of his micrometer, and Mews bow 
| he could apply it to the taking of three qe and ſpecifics 
his obſervations of the diatneters of the ſun, and moon, and 
mentions a theory he had comriv'd of the ſun, &c. _ what 
e eee tell 
Var. C-abreve, how he bad applied his teleſcopic fights to 4 
ſextam; 1 ſhall ſhonly be furniſh'd, ſays be, 2. 
* Horrox's theory of the moon; tor, I am fitting. m tant 
for all manner ofobſetvat ions by two perſpicills with threads: 
and I am alſo conſulting my workman about making of 
heels like 8, 5, J. s ot diagram 3 8 is wanting in 
the letter) to uſe eee If I once, have 
* my tools in readineſs to my defire, I ſhall uſe them every 
night: 1 have fitted my ſentant by the help of the cane, two 
glaſſes in it and athread, ſo ac to be a pleaſant inſtrument, 
could wood, Cc. Li 61! 1 "120" 2 r 
In another letter (the date of which is worn out, but is in 
Mr. Crabrris s hand writing, call'd bis tenth letter to him) 
have, ſays he, given order for an iron quadrant of five foot, 
* which will give me the thouſandth part of one degree, which 
* ſhall be furniſhed like my firſt ſcale, only I fear it will not 
* be finiſh'd before the eclipſe: 1 have caus d a very ftrong 
* ruler to be exaltly made, and I intend to fit it with curſors 
_ © of iron, with glaſſes in them and a thread-for my ſextant. 
From theſe paſſages from Mr. Ga/coigne's letters, it appears, 
that he made uſe — on quadrants and ſextants, 23 
well as. in his invention of the micrometer, as early as 1640, 
| What commendations theſe contrivances procur'd him, and 
what expectations they rais'd in ſome of the aſtronomers of that 
rime, feos, in two of the moſt acute of that age, 
Mr. + Horrox and Mr. Craltrie, may be ſeen in the ſame 
Me. Crabtrie's letters to Mr. Gaſcoigne, which Mr. Derham had 
alſo by hin. Fe 
In Mr. Crabtrie's ſecond. letter, dated October 30. 1640, 
aſter a very clear demonſtration, that the ſolar ſpots are not 
planeta at a diſtance from the ſun, but ſometbing adbering to 
or very ucar the ſun's body; and likewiſe after a no leſs clear 
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demonſtration of the errors of Lansberg's Hipparchian diagram, 
hi#/Junar parallax, his doctrine af . ecliplcs,” and indeed his 
whole lunar aſtronomy, together with divers other curious mat; 
ters; after this Mx. Crabirie goes on, fometbing I am ſure you 
« were telling me concerning a way ofobſerving the places of 
+ the planets by your glaſſes; but IL have nat a little lamented, 
© that my time cut me ſo ſhort, when I was with you, that I 
could not more fully ruminate and digeſt thoſe ſtrange innen- 
© tions, which you ſhew d me and told me of, c. the multi · 
© plicity and variety of the novelties vou ſhew'd me, ſo entirely 
diſtracted my thoughts into admiration, that I cannot now 
2 meditations any rea ſanable account of what I ſaw; 
but muſt intteat you in a few lines ta tub =p my memory 
and tell me again what you ſhew!d me, the extent of 
* thoſe your inventions g which I defige, that I might conſider, 
and rejoice to confider,, how much and wherein Urans: 
ſtructute will gro to perſection hy your aſſiſtance; and that 
© what in me lies, I may help yon to remember when and 
+ wherein your inventions and obiervations will be of moſt uſe ; 
I ſhould alſo defire you to inform, me hat bi of a qua- 
+ drant you conceive to be large enough for obſervation with 
your devices, £4, Yoa told me, as I temember, you doubted 
not in time to be able to make obſeryations to ſeconds; I 
+ cannot but admire; it, and yet by whar I ſaw, believe it; bus 
Jong to have ſome farther hints of your conceit for that pur- 
© poſe : One means, I think, you, told me, was by 2 fingle 
12. a cane, upo the index of your ſextant, by * 
© I remember, you ſind the exact point of the lun a rays ; but 
the way how have quite and much defire >» your de- 
vice for the exact divifion of à quadrant, by - dividing II 
degrees into ten parts, I did then underſtand, but do not 
© now fully remember; if it might not be too much trouble 
to you, I ſhould intreat — give me ſuch a paper · demon. 
* ſtration thercof as you 'd-me, and two. or three. lines 
_— of the aſe thereof, how 40 find, thoſe. ſmall parts:, I 
5 loſt the little paper, wherein 1 noted: the moon's diameter, 
ry'd when I was with-you I pray you ſend it 


6: Ec. LOTS T* | 
Th berg wolf 


* 1 cannot conceal how much I am tranſported 
with the remembrancr (of that little 1 do remember) of thoſe 
« admirable inventions which you ſhewed me, when I was with 
* you : I ſhould not ha ve believed the world could have afforded 


*1luch exquiſite cavities, Gn Tho' modeſty would forbid, me to 
aa : r 2 


requeſt 


3 | 
4 = * 1 - 


F delt ſo checks my ambitious nes, that I dare ſcarce hope 


M'E MOT R 4 the 


neſt any thing (eil . me leave) but what leaſe 

7 vo 1 wk 2 arr, reno 2 n 
you Ie how müch 1 deſite, Lebig 
e Nie an 1 chat yon ſhould be pleaſe# to e §n Oni 
cate me in t hoſe opt 1 1 I purchaſe je with 
| or or pA gh It By pol would” not long lo withour a 


obſerving wen angles in the — nor want the 
N ere of 's 0a aſs/in a cune'vpon the moveable 
- i your ſextant, as I remember, for be Pint to che rad 
the ſon's en 9. Md ts! 0 
bos was the ious Mr. Crabtrie tranſported with 
Mr, Ga[coigne's A & at chat time far" Teſs perfect than 
they were io a duet tlie aber; and no lefs affected was the in 
comparable Mr. Horros, as Mr. Crabtrie ſers forth in his third 
2 5 dated December 28. 1640, which has theſe worde 
« friend Nit. Horros © rofeſſeth, that little" toueh which T'gave 
him of your inventions, has taviſhed his mind quite from! irſelf 
155 left Yi in ag extafle between adypiration and amazement; 
11 1115 5 3 5 lack not gour intentions for the 
« your be an wondets, gt. and ben he thun proceeds; yoor dia- 
0 ole, eee [ have viewed again and again, and can 


10. face ae your indefatigable induſtry and-profound 


6 1 therein; I am much affected with tbe ſymbolical ex 
reflions of your demonſtrations ; I never uſed them before (but 
. will do) yer 1" underſtand” thery all at the — = * 

* well the 2M ach of your detponſtra tion.. | 
In Mr. Crabrrifs Jetter, ated-Docember 6. way at che be 
ginning he fays;'* that whith'you gave ms a full 
* was above my "and" if 'the ſcrewe 'keep'' an — 
* equality of morion” rds in each revolve, it isa moſt ad. 
x bie invention, and 3 the other acc ο odations, I had 
Aſmoſt faid without cb but that the divifions of a circle 
4 ſhould be meaſured to ads, without the limb of an inſtru- 
s ment ; or that diſtances,” altitudes,” inclinations and /azimuths 
« ſhould be taken all at one moment, without the limb of an in · 
f ftrument likewiſe, abd ench to any required number of parte; 
or that the Hameter of Jupiter ſhould be projected in ſuch 
; prodig ious meaſures as you ſpeak of, &c. were enough to amuſe 
$ 5 pt all the mitheryaticians in Hurope, and may indeed, 
; be rather a ſubjef'of admiration than belief to to any, that hath 
# not. known your former inventions to exceed vulgar, I had al. 
moſt ſaid human abilities; and for my part I muſt conſeſo mo- 
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« iracles ſhould produced, in zeal. practice to ſuch 
— _ Then 1 ageount 90 rhe agreement of 


Mr. Horrox's- theory of the moon with, Mt; Ga/coigne's obſerya- 


tions; and likewiſe very EPR reaſonings And 4 di uilition 
bout the pomllax, of the ſun, and moon, Py cir diſ- 
tance from Pry 7 ade he. cenſures Aras for his 
boaſts, Ac. and then. 4a : that hath. written of 
6 e nod gs ood, ly, 45 e it 


' rightly, 7 Harrox ;, fox wh ofe mature 
death Chick en nly and 7 abous the age of 5 


From the above cited 
ies letters, relating to tele 
= before. the French mags 2 
Mer,/Ga/coigne:/had made ule of thoſe ef 
inſtrumenta, particularly in two or more 1 as 
Mr. Der ham plainly finds ng, in his, quadrant A 
Had Mr. G 
things 


Ferne Ne g it. Crgb- 
b 555 1s yery manifeſt, that 


Phy ar. gotryman 


ronomical 


pregnant {agacious Wit; for, 

| 20 years: of. age, when he held theſe correſpopdent iet ith 
Mr Crabtriez and at the age of 23 he. was: killed at Marſton- 
nor- battle on July 2. 1644. fighting for King Charles 1. 


4  Accowit "of "the Di ffeftion of a Child" extv4dinghy emu- 
.../. ciated; by, Dr. Blair. Ni pr 831.” 8 
1 child was five months. old, and fo emaciated, that i 
d rather to have . than increaſed TOES 
2 time of its birth; its hole bod Pie 
five pounds: The. ſkin and muſcles of the abdomen were. ve 
thin, but the Perironeum was thick; the bent vi- 
culas was more like an inteſtine than a ſtomach, its lebgth. bei 
five inches and its breadth but one inch 3; 1ts coal my thick an 
fleſhy, and its cavity very e the he po us and almoſt 
half the num were cartilaginous, add ſomething inelining to 
an . ſo that no 1 ent could have paſſed into the 
tines, that dhe omach. had erg bar able of com dete 

bich makes it noways * ſo ema- 
my there were ſcarce an 2 0 e W Wy be ſeen, 
even at the bottom of the . 1 which. it. uſually adberes: 


The right lobe of the lungs firmly d. to the. ribs, and had 
exulcerations, containing, purulent matter ; it was, ſo very 


not, weighing above 


thin and compact, that it ſeemed, as if that lobe had, never been 
uſed in reſpiration, the leſt lobe was of a en flotid red, 
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MEMO IR S / the 
mit ing into the this child bad been affccled 
2 thut it ſeemed to he healthy till it 
old, ben — ſeĩſed with A violent vormir. 
ge of urine and ſtool; ſometime after; both 
Teer 7; but the vowiting ſtill continued; 
a great appetite, taking what ſuck / San, or 
Den! it with a Kind of engerbeſi; but it inhme. 
I 2 aß again; it had all breathed freely, and 


diat a 
bad no" cough, notwithſtanding the wn Frm on ae 


Feat this corifiiaicd* the Dr. in the opinion that it had never 
arbed by the right lobe vf che- % N 000611 

There could"be nothirig more emaciated thai this child was; 
and it 1 confi whether its iſlefs m 


2 


not be o want of the omenmum 
it ſeemed if ef — n al pert chat thi 
part is penerilſy confunidd in nd in rot by hydropled 


i caſts, excepting where ref in mee tially concerned. 


"4 4TY 178 * 22 
Obſervations of 1he ocrult ation ele fixed. Stars: by: the Mow 
- u/ofe for Mai m Longitude. Phil. Tranſ. N“ 364 


p. 6997 % $3L4 $01 2643080, 4 4.04 24% « 110.4 
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* the THE 4 that by, = ee 2 the fixed Rb by 


u, obſerved - in d ces; fof- thoſe immerſiom of 
n; ien be ms — — and 
their ernerfions from are, are perſccriy monjthtantous, with. 


ont e bh the obſervations of the eclipſes of 


the moon, and&tholt of ters Julellues art ſubfekt; beſides, 
whilſt the 'mbon is ed, and her weaker” Ji ght Teſs dzz2ling, 


an ordinary tAdrt releſtopy; ſuch as is found 91 rfiapagedble on 


ſhip+board, Taffices to obſerve. rboſe momente, even in the occul 
ration of dery minute ſtare ; on which account,” this way ſeems to 
bid flireſ finding the Jongitude at ſea: But fine it would be 
needleſs to'enquire exactly what Jongirude a ſhip is in, when that 
of rhe port to Which ſhe'is bound is ſtill unknown; it were to be 


- withed, that princes would cauſe ſuch obſervation to'be made in 


the ports, and on the principal head-langds of their dominion, 


6 might occe for all ſcttle truly the limits boch of the land and 


fed: Thie Work, however, being likely to be left to the care of 
Private perions, it may not be amis to give not ice of the preſent 


© opportunity" of performing it, it this our northern hemiſphere by 
— of the Ge - . 
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therly of the 4yades, ſeveral of which ſhe: eclipſes"in cach 
* —— and will continue ſo to do, during the yeary 
1118, 171 1720. 6 e 
\Thele avs are but three or four in all former catalogues, bat 
Mr. Han end in his Catal. Brian. increaſes them to 163 
theſe we have added three others ſomewhat ſmaller, viz. 6% 
1as in Fig. 1- Plate IX. repreſenting the byades; in it the vein, 
cipal ſtars are de noted by Sayers marks, and the reſt by the 
ers. of the ali alphabet gz their longitudes are fitted" to the 
inning of the year 1748, and being truly laid down, may fery 
to iaſtruct the obſerver, when cod hate ſible 
the moon 18 Rr * i 
lt appears by this ſcheme, that the diſtance betweey's and} 
ot palilicium, is about nine hours motion of the moon, in 
time ſuppoſing ber to paſs from one to the other, ſhe"! 


„„ * 
= 


eclipſe y and e, and four. or five of thoſe About 9, — „ 
* 


very cloſe with her ſouthern limb to all thoſe, whith | 
fix degrees 8. Lat. which would be a very-entertainthgGpht: But 
if the times of the occyltations of any one of theſe far dt eve 
of any two of them in the ſame night, be e oDEre 
_— 1 by — meridians ma 
be truly. obtained t y; eſpecially, fince the moon d paralla 
and all othet parts es — thereto requiſite, an ae 
1 oops known, * f 25 6 0 fats $7 
For the ſake of ſuch as are uilling to make vic ofthis method 
we have added the of all the hyades, fitted to the ꝓreſetſt 
time, and chiefly taken from the Brig catalogue,-whichrbeing' 
faulty in the ſtary we call æ and 4, wr have here ncctiſiail them. 


A Catalogue of the hhyades in the beginoing of the year 


1718, as follows; 
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1 1 nnn. . 
ſtar that preceeds IKE. | 
1 hat in the Bu noſtrils Here y: 
T under 3 b 5 
= | 65 2 54-254 
| $21.54 
J | 12 1 5 | 47 | 
3 to this to the ſouth d 3 10 44 
| eeding d 6] 3 15-211 
= - $13 25 3+ 

ſtar that follows # +813 35 2 | 


northern of. the contiguous ſtars? ) 
between the Bulls noſtrils and 913 35 457 


* Palilicium | ( . | I * 1 * * 
3233 — — — r 
4 The more ſoutherly ſtar of the fame 04 out; ; 
The northern ſtar of the two ftars E 


1% 2 32 
he more ſoutherly ſtar of the ſame &*- 4 7 44] 
414 19 2716 
4 


8 in a ſtreight line 
middle of the ſaid three ftars }| x 26 55 
p | The northern of two ſtars following 0 m 4 30 26 
Tie northern eye of the Bu} 44 30 31 
\TThe bothern of thoſe following 8 4 32 35 
The follow ing of the three ſtars under 8 0] 4 45 55 
Wenns 2 | | 
| I Palilicium Bayer s «| 5 50 "4 | 
| — ps Wig FEET 
The ſtar that next follows this ps 27 35 
The ſouthern of the contiguous wh s 
lowing 7169 30 34 
| The brighter and northern 6 
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| 354. P. 79h: Ae bas ; 
41G. 3 «pb the 
Raman Caftrum near Lancheſter; it is very 
proach Becton hope, an enquiry into the. ti 
png ther place would not. be untuccelatul ; eipecially,, 
— ——— deen 
year of Chris: e may; reatonably the foundation. th 

of to the — — 
169 years 


teign of 

p Claudius A..D. 2 . 
mans 7 Hanes I the — Aulus 22 
jo which expedition Ye/paſien, Sucton. 44. Le- 
bee of the 8 made a - glorious figure,, 8 
= cngaged in no. leſs than 30 battles, and reduced two powerful 
| vinces and upwards | 

gh; All theie ſucreſſes, tho“ bappily; proſecuted. an Fa 
ing years and ET could not frighten the natives 


1 


i an entire eſpecially, as — had been 
ade imo the country 8 ad vancement of 
* dos borbe.imne cars after, 7 ego: 


bea the whole empire —_ ——_— — miſeries of Nero e, 

Wand the ſhort but e devaſtat ions of the three ſpcceed- 
en 3 reſolved to puſh on the conqueſts he 
2 retain ; {nt 2 and 70 We 1 
by experienced. generals; C gion, 

| Md ated feditzoully in the preceeding was not. 4 

| — teduced 2 9 to 2 Cling rica was 
tictated 7 egare, who, unde 
a conſiderable {hare in the ſucceſſes againſt he Zrigenzes ; 
Lein in Vith cap. 8. The fame author, afterwards 
| 1). adds, th conquered the greateſt pact of the country 


4 

of the — otwich "theſe advantages, .the — 

2 that the Raman did chen penetrate o fax int 

ovicum, __ S . 
ut it is not above 12 miles gil- 

ire; che e Cart, e — wot ee 
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he Dr on the of Flix Arricol's pern 
for this work: Tacitus Pie. Agric. CAP .20- de rs, his 
duct to the following porpole, © Agricala as ſoon 4s it wp 
<a having ge: bis amy, 91 together, pitched 1 5 the 

per places for encamping, 2 perſon examined the mar I 
* VL N“ 9 2 8 * and 


221: 
+4 


e Agee he | 


20 towns, together with; the Ze A 


* =» _ 5 


under the goyernour Herilius Carealis, 


322 M-E:MiO-1R6 of the 


. « nd, woods, and in the mean time did not ſuffer the enemy to be 
at feſt; thay be be rhe Teſs expoſed. tp their ſuddery er- 
1 99 ſufficiently e he would then 
on lenity allure-them. to peace 5 which condust a 
< many” ſtares ſubemueee and gave hoſtages, u — FE 
— —— 
2... —ͤ . ſor, ſays 
— — — that never an ſens” 
choſe his: poſts of advantage —— 
no ſortteſo built by Agricala was either * —_ 
* vered up by capitulation-ordelented by the 22 
Aricala, having this ſummer reduced ſo 
gaflhed fo many fortrefles, it cannot be 
—— — — 
proceed to 6 repairs,” w us 
tolinus, tho” CE EMTs 
3 1. the excellent government, unde: 
the prudent adminiſtrat ion of his og” aprons Ma fit heus, that 
te Dr. ou, fix this work to the third year: of his reign, he 
— — before under the direction of the eunuchs and offi- 
the court, whom Capitolinus * in Miſt beus's 
letter o Gordian, to have proſtituted all employments to rheir 
own covetouſneſe, and that of their mercenary creatures. 


1 Plants; 4y ln Vaillavt, Phil, Traut. N? 354 
WY P- JO Sour: 413%. 14 „ ain 4 
ee eee lants called 1 (of which the fa- 
mous — —— rf is a ſpecies) has 
— 5 LY — 
com is, having a ) g a 
—— phrodi ſtanding on * Fe — 1s 
— — r — 
which are for the moſt two fige feeds, like.a ſemi- 
circle, which both — lore” of: heart; add to this 
the ttulk, which is fingle, ending in an umbel, each ray of which 
beam hut one flower j above the middle of the ſtalk iſſue ſeveral 
— ere eee — 
grow ſeveral leaves like rayzy or like an open hand. | 
'The ſpecies of this genus are z. Aruliaſtrum 
Jolio,"inajus, Nin æin t, D. Sarrazin; eng, des le.. 
res edifiantes © aun Tom. 10. p. 172. 2. Aratiuſtrom 
quinguefolis ſalio, minus, D. Garras in; plantula Afar ilandica 
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71 
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ich it rakes its name) it a alſo 


folio, . ſpinofo 


reddiſh, tiff abd ti hairss/ 7 — ne” 
Ip amel f top (which N divided elbe 


ee er nr © 


Keras dae 0 


5 | | 

25 ſhew wherein — differs 1 
fr tho as 1741. Ara, compte i bi moon 
(4 glory 77, Ar 46 in 154 4. 8 
Ardtiaſtrum; ue ATE 


145 ears? of its flowery: but 1 
laced tound Ry , morcover;/ its deaves are branch, a hnoſt 
ike thoſe of Angelic 5 and irs talks (which in fome ſpecies ar 
have l paves e ene bene ee 
Net, at their 


in the form of a bunch t: 

The ſpecies. of Aralia are 1. Aralia 222 a 
reperte, 'D. Sarrazin. | Chriftophoriana:, Virginians Garg v. 
bicibus : ſurculoſis £5 nz, * Neſtretibus-difta, 
lak, Ale 8. Tab. 238, Fig. 5. 25 Virginienſibus 


lohatus — Joris Anericang>ejufd, | 
5 +. Arolia ce . — 


ras 
1n he b. * Ar alia caule- 
= : Gin. Artis e. —. 
Angelica n e Jen Arbor Indice, 


Imag. 98. Tab. 20. 


aculeara Virgsnienſss, Plak. 


All the 22 of —.— 


4442 U the. name 
"Marconi 


455545 artery, 


ern 
1 221 45 


aſs cb third ſpecies (w 


ph thole ol.,the I — 
which commonly iſe a the hrighs of, wot and. tal; 

8s tO two the bottum * 
bot- 
into ſrveral 
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—_— . — | 
ſented in the ſeaond ome of 'Boccone's ©: — eat 
Cerefoliam 'rugofo 10. N 
in Rivins rr. raris. Pu AYE: 
As ſor the Chin: 5 Gim-fong vide Phil) Tyan, Nagy. A. 


Ft +1 


4 etre ut 441 14 24 r . 
Some e Ke 0 be, Mouae. Veſurins 
Rerkeley.:i Phil. gal, M. 354% P. | 


P RI Lry, v yl Mr. Berkeley with much * 
A reach the top of mount Venus in which he obſe 
A vaſt aperture, fall uf ſmoke, which hinder'd” his ſeeing its 

depth and figure; he heard within” that horrid h certain. 
odd founds; which ſeemed to from the 2. robbing 
mountain, as alto a ſort of murmuring, ſighin | 
chu zund daſhing of waves, as it . dat tim = 


noiſo lie that of thunder or camon, which was coriftan 
attended wirh a clattering like tharof tiles, falling from th 
tops of houſes on tho firects; ſometimes, 28 the chan 
the fmole became thinner, diſcovering à very roddy far 
anditheyjau of the pan or crarer, were ſtreak d with dec 
deveral thades of yellow; Aſter an hour's ftay, the 2 
being mov d by the wind; afforded ſhort and partial proiſ 

of the great hollow; in the far bottom of which Mr: Berkeley 
two furnaces almoſt nous; that on the 
— be about three yards in meter, n wich 
red flame, and threw up red —.— with u hi 
e they. fell-back;"cv0r'd che above-mentioned” "Aut 


a entre Ann 
wot Berkley went up u cont 
time ta the rving, M bn . mea 7 K 
the ſmolee gþt, gave 4 full proſpect of 


craton, winch, as he . Was about a 7 in circum 
and nοο yards deep? canon moumt had been form d 
ſinco his laſt viſit, in the middle of the bottom; this mount 
be could ſee, -was formod of the ſtones thromh up and fallen 
back again into the eratey; in this new hill there remained the 
w0-mavths or furndces already mentioned, that on the left 
was in the top of the bill. a/ bhich it had formed raund ; 


and raged more violentix thin before, throwing” up eve 
three or four minutes; with a dreadful bellow 'a vaſt ma 
ted : hut. ſtone a, ſom oe in appearance of # ae 
55 Ne - 1 A 
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find, and at leaſt 300 feet- highen that his hend ar he ſtuo 
6je# the beink; but —— little or no wind, they fell 

E pe into the crater, increa 0 conical 
bal; the other mouth to the right was lower in the fide: of the 
ſame new formed hill; Mr; Zeykeley could diſcern it to b 
f11'd with red-hot liquid matter, like that in the ſurhact of 

{s-houſ&” which faged and wrought like the waves of the 

1 8 ee of eee Aber, * * 

4 0 TY : ven 

this ſudſtance ſdtnetimes — —— down 

hs convex fide of the conical hill; and ap at firſt r ber the 
hot; it changed colour, and Hardened as it 

firſt rudimenta of un eruption, or an —— 

20 it were; bad the wind tiven directly in the $ Avon fare, 

ſmoke, or bei — Geacks —— — 


they had hen RN danger of 6 

olten minerals, which — — ro fall on — 
btink of the crater 71 thoſe ſhot —_ the — —— 
but aß the wind was favourable, Mr. an 
tunity of ſurveying this odd ſcene — an hour — 
half together, during which time it was. very -obſervableyrthae 
all the vollies of ſmoke, flame and burning ſtones, came only 
out of the hole to the leſt, while — ache inns 
other mouth wre and overflow'd, as has def 
7256 . after a horrid noiſe, the mountain was ſeen at 

e ranks 2 little out of the crater; the ſame continued 

eg oh ng was obſerw d till within two hours 
of night, be oe ir — 


2 8 bellow ing, Which continued 
ill that nighe and the next day till noon, cauſi 


the windows 
and as ſpme affirm d, the very houſes in Naples to ſhakes 
from that time it belched out vaſt quantities of molten matter, 
. — which ſtreamed don the fide of the mountain; 
— ar boiling: over; this evening Mr. Berkeley, re- 
— a journey thro' Apulia, was ſarpris'd; upon paſſ- 
5 the north fide of the mountain, to ſec a great quantity 
ruddy {mbke lie along a la o tract of ſry over the river of 
molten matter, -which was out of fight. | The ↄth Veſu- 
vius raged leſs violently, and that night a column of ſire was 
ſeen from Naples to ſhoot at times out oſ its ſummit. The zoch 
when it was thought all would have — over, — _ 
a roaring and groaning 
N 3 ke a mix'd con- 
fuled'found,” made up of the raging of a tempeſt, tho mur 
muring 
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in the air over 
river flow'd.; aſhes contipual 
way ——— a. 
the hortor and ſilobee e 
common and aſt Mr. 
which grew ſt ill more extraordinary. f 
the ſtream, reſe ——— — Land one, 6 r 
the tap -down the Gde of the mountain, and with irre ſiſti 
fury beating down and conſuming every tha 
way: This mi flood divided into two | 
recording to the inequalities of the mountains the lar 
ſtream ſeemed half a mile broad at leaſt, and five. 9 
As t0 the nature and conſiſtence of theſe 1 
Horeili a Latin treatiſe of mount Ana: Me. walk d 
ſo far before his companions up the — along fide of 
the river of fire, that he was oblig'd to retire in great haſte, the 
— — cb having n and almoſt taken 
away is I. 

During their re tuen, "which. was about dhe o'dock in tho 
morning, they conſtantly heard urmuring, and groaning 
ra ls throning — times — Tan on {= Wig 

als, throwing u raing yoo 

ar falling —— n — . 
times he — two, at other — ne. 2 gt wana 
flame, and ſometimes one vaſt-column,..that-: 19855 to fill the 
whole \crarerg theſe burning columns and the the. 85 ſtoves 
ſeemed to be ſhot a thouſand feet pe 
above tha ſummit oi the Vulcano. * e Kory ob- 

ſerv'd it from a,zerra(s. in Naples;/ to throw. up n 
vait body of fre and large ſtones to a ſurpriſing height. 
nth inthe morning it darkened the ſun with all 3 

ca 
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cauſing a ſort of eclipſe; this and the preceeding day, horeid 
bellowings were heard at Naples, whither — @- the aſhes 
bad alſo reach d: At night be obſerued ii throw up flame, as 
oo the 1Ich : On che ih the wind changing, they ſaw 2 
illar of black ſmoke ſhot upright to à prodigious beight; at 
ight he obſerd d the mount caſt up fire as before; tho not ſo 

inctly becauſe of the ſmoke. The ch a thick black cloud 
hid the mountain, ſo as not to bo ſeen from Nanles. The 25th 
in the moroing, the court and walle of the houſe” in which 
Mr. Ber — Naples were cover'd with aſties; in the 
evening 2 flame appear d en the mountain thro?! the cloud. 
The 16th the ſmoke was driven by a weſterly wind from the 
town to OE the mountain. The ih the 
ſmoke appeared much diminiſhed, fat and greafy. Phe 18th 
the whole appearance ended, the mountain remaining per- 
ſectly quiet Without apy viſible ſmoke or flames: A gentleman 
whoic window look d towards Veſuuius aſſur d Mr. Berkeley, 
that this night he-obſcev'd ievoral flaſhes of lightening; as it 
were, iſſue out of the mouth of the YValtawor 
Mr. Berkeley obſorv d the fluid matter riſe out of the center 
of the bottom oſ the crater, comrany to what Horelli imagines, 
whoſe method of explaining the eruption of a Vulcuno by a0 
infleted ſiphon, and the rules of hydroſtatice is inconſiſtent 
with the torrems flowing down from the very top of the moun · 
tain, ri een, 
4 Acconnt . | 
Cheek 5 by, Dr., Bower. Phil, /[DTraof N“ 354 p. 773. 
T is generally ac that the exact obſervation of 
internal diſcaſcs, and the faithful accounts of external tu- 
mours and extraordinary caſes in f. „have contributed 
much to the advancement of phytick : Hippocrates and 
and other ancient ſathers of medicine have ſet us fai 
copies of this; and the moderns// bappily treading in their 
ps, have given us ſeveral in of ' extraordi 
caſes in phyſick and ſurgery, and illuſtrated this ſabje& by 
ſeveral curious obſervatious andi reflectio nnn 
One Alexander Palmer ofthe pariſh of Nei in the-county 
of Banff, in the north of | Scor/and; about 34 years of 
oblerv'd hen he was about 27, 4 little hard ſwelling in t 
muſcle of the lower jaw on the leſt fide, without any burt of 
viſible caule y/ at Gel it went” on flow, but afterwards more 
quick, and the older it greui it ſtill cameron ther faſter, = 
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i beeame of bulk and 


ö pai 
Lebe — im, tho” other. 
eee man, . 
is excreſtence was of the — — the ſkin, and 
ſeemed to be an Arhoroma, a glandulous ſubſtance with 
ſeveral large blood - veſſols therein, and had hair 
——U¾ ODE of the body ; it was almoſt round, and 
very hard, and as any other part of the body; for 
vben be was working: in thefields he accidentally made's large 
gaſn or wound therein wich a iron, which proved very 
E but being cur'd by a fu after tho manner of w 
—— i fin retained be cicatri cee. 
This excreſcence having grown ſo big — ew-the 
obliquus minor or inferior 2 — to the ear and its 
muſcles, and tu the deprimens of the lower jaw; by reaſon” of 
#ts bulk and weight, it cduld not hang down 25 without 
ſome ſupports wherefore," it reſted on the top of the ſhoulder, 
which made a confiderable im therein; beſides, it was 
by the'man's hand in the day ne; and Jaid on 4 
þ + low inthe night time. * | us 
Some three or — — exciGon of thi 
keene, the patient obſerv d it begin to mortify at the lower 
end, which made him ſo uneaſy, that he took a knife and wr 
off a good part of it: This occafioned a great hemorrhage; ſo 
that be e, there was loſt a Hor, pint, or four pounds of 
blood, before it could be en b. The patient, afrer” fo much 
pain, at laſt 3 — him ordon ſurgeon of "? 
Place, whos th — —— 
made a cloſe ligature, taking in the baſis of the — 
and all the looſe «kin; and contracting it as much ay poſiidle, 
be cut it entirely off 'with a ſharp raſor ; there gaſt'& our oſ 
the excreſcence, afrer it was cut off and lay on the ground, 35 
near as could be conjectured, two . e, for, t v 
nouriſhꝰd — large — by ſome 
branches of the — artery, much arg d, and other 
blood · veſſelo from the ear, the muſoles of the eye and lower 
jaw above · mentioned: Three months after the exciſion oſ tho 
tumour, the Dr. having cut off about à quarter of an inch 
broad of its baßo, therein ſour large blood-vefſels; the 
baſis, as it appear d at that time; was five inches in diameter, 
which ſeems too large for the whole ſide of the face, ſo that 


after 


T war 
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the-excifion, the Ds, the looſa ſkin was. turned 
92 1 fre box we the baſis appear o brd. 


Atter all chis Joſs of hd, 2 weighed full ts 
pounds 3 ſo that before the 2 owh: incifion, and this 
122 it muſt have been ſeveral pounds heeviees which is 
0 2 This tu - 
re, and meafurd ” inches 
baud nab — ono wa 28 by the broadeſt. ; 
orrhage, whi How — confiderable, was ſtopp'd by 
the vitriel! ers and other aſtringents, and 2 25 ordinary 
drefling mes WR 6.6 — that this great cute was campleted in fix 
vec lo time, and the patient entirely recovereds, The lower 
lid of the.paticor' left eye continued de preſi d a lirtle, as _ 
the ſame fide of the — which was , occafioned by the 
great weight hanging on that Gde of the face ; the head, at firſt 
aſter cutting the tumour, inclined much to tlic right fide, by 
reaſon the great weight on the left. cheek. was removed, but 
after that n patient — recoveted, it began to ſtand 
upright : Tho' the skiv, and even a great deal of the muſculat 
part of the cheek and lower jaw were cut away, yet they grew 
ee of the ordinary calour of the Akin, and 
ot her ſide of the face; ſo that there hair on that 
e of the face, as well as 1 other, and which he common! 


E ond this was a ar e as e85.thing i ths, w 


4 ae an tales rove an #nterſpers” 
Vacuum; 4 4s wes” dit 2 


5 Je 
R. then 
oh inca. and a ſeather together from the top of an ex- 
hauſted 2 about ee Mig. Os the y bach fell to 
the bottom at the ſame inſtant ow inge the chi 

reſiſtance of a medium (and indeed almaſt al] of it) depends 
upon 22 of its matter, vide git J/agc New7on's Baok 2. 
prop. 40. therefore this dimingtion of refiltanee,, hereby the 
kabers, 412 (00h. a# ibe guinea, ſhew A4 diminution of the 


er. ne 


vantity ene prov'd en interſpers's 
aun. 2 

Some Plensſ land ovicfting « pioft the Gerte of 
the plat one 'Plaxgpain England A 5 ume in the fall of 


the two bodies, which Fa affirmed to be real, N not be 
$ 


or in ſuch a glaſs 5 ne 1 rhileſopher 4 0 
OL, 


A EMK lu, 
; that in "WY 


gige tube with in u quarter of an inch the greateſt lb 
1 


glafo-receiver. pen e or £1 ight foot & „ bett 

ould be ſuch a manitelt difference in the 19 62 92 7 of. the 
3d bodies, 48 to ſhew 747 riment no of a vacuums tho 
the ſame time ſome of the objeStors og 2 that there could 
no fete lven made 0 15 and therefore, thought 
experiment imprafticable z to e this, Nr. 72 — 
contrived a machine for the purpoſe, which conſiſted 


wooden frame 15 foot high, that held the air-pump and * cy- 
lindric glaſs-receivers of about two foot. long each, and fix inches 
diameter; upon ſetting the firſt of theſe upon the Air-pump, be 

be top of it a 3 plate of ſe ven inches diameter, 22 


laid on t 
in otled leather fixed to it above and below, with a 


"the middle, of between four and ye inches dlametes 
on that plate be ſet the next receiver, with a like plats Zrop 
and after the ſame manner fixed the other two with 7 5 betw 


25 


went into the hole of a board, whereby it was ſcrewed 155 
hard et 2 other glaſſes, and fixed to the whole machine: 
pre bard f this_ upper receiver he laid the braſ-plate,” wet 


Kather 4nd bra ſprings, which contained the bodies to be 
Meer the receiver was full of common air bebdre p. ape % 


inca came to the bottoch, Juſt as the paper was about the mil. 
5 ſe of the ſecond glaſs; but when the recetver was exhauſted, the 
fro ac and paper "came to the bottom preciſely in the fare i 


W 5 See, teprated. this experiment before the Royal 


Society. with two of the rece iven, then with all the 


ing 3 guinea and a ſmall piece of r r, and the 

1 $3 Rage expeQation : ve a0 as made the four fal. 

trials; the pole machine being fixed, "as x fl 
tioned, he firſt Ter fall a guinea and two Papers, the one 


them; the upper receiver, being a little hathowle at the" ne 


orer and the” other under it (before "any air was SU 


inen came to the bottom, when the papers were on 


_ The) 
middle of the ſecond 1 es then having 7 4 4: 


9 7 » the braſs ſpriogs cloſe by the gufteng, he let them Toole 
and the feather was fa 8505 Gul to the fourth pan 
be Lug of the' firſt glas, er 4 of the whole diſtinct, 


*.* the guinea was got down” to the battom of the receiver* 


He then laid two papers and two feathers, one of each under, 


andthe” other over the” guines betwern the ſprings; and having 


exhauſted ſo much of the air, ad to bring ap the mercury in the 
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which it cou t en raiſed by the preſſure of g exterpal aire 
he canſed the bodies to fall all at once; and tho t e Papers ca 5 
down to the bottom at che fame" ticte 4s rhe puinea, yer the eg 
thers being much "Tiphter, wanted” about three inches : But; 
laſt, having laid the papers, feathers and ghihea, as before, h 
exhauſted'all the air; and then the feathers, as well as the p 


carne to the bottom of the receiver 2 iftznt of 
be with the Gun. 4 een 


4 * Comet uur: London: tht wh 
® - 17175 os 2 Phil. Fran? NY"3 54.” p. 7955 


HAT the number of comets, 74 ſolar f 
18. much greater 83 on account 2 472 Glen 
their appearance, have ſuppoled, y be collected from {ever 
{mall ones, which — within ET years bern deſcribed, 1 
c 222 of. 1he 9 Academy of Sciences, theſe 7 — 
obſervers EE us diſcove 2 in gt. 1698. 
her in Feb, 1699, 8 125 Sth, 179 again a 
in Nov, .1 7», none 3 Dr. could 2 
were ever ſeen in ele, KA. ing been very obſcure 
and without tails, b y means of which comets. do ff uſually 
ſtew, themſelvesz = . beſides theſe, twa.. 7 * comets with te- 
markably, Y, long tails, 8 one in Nou. 1689, the other in — 
Hos, paſled by unobſerved in theſe our nort — Pg climates, ha- 
Ing great S. Lat. and. their motions direcled towards that poles 
„ 
more frequent is y iii is 
= W yy that for theſe, 35 years, — of them has a 4 


9,4S 


fern and oblerved by our aſtronomers. 


But here may be Hil 4 much greater number of theſe pls. 
which, by _ of their ſmallneſi and diſtance are. quite jnyif- 


ble to. the naked eye g ſo that unleſs chance ditect the teleſcnpe;of 


apainlk which there are immenſe odds), it will not be poſſihle 


1 obſerver, almoſt to the very points Where they ate 
them; and that this is not \ hargly a an. me 7 


yes 1 4 following inſtance; / | 
oo. mw fe 2 2 „in the evening, the fy p bring 
very ſerene and ous to take a view' of dhe di 


of Mars (then ve 3 and N very bri — 

to ſee if he could diſtinguiſh, in bis 24 foot — the 

ſaid to be ſeen on him; directing his — for that — 1 

accidentally fell upon a ſmall whitiſh appearance nea7 the player, 

in all a reject relembling rr a nebula, as the Dr. — - 
Phi. 

| * 


* 


A 
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M EMO IN S of the 
elk Lie BA 


Re es ſeemed to eit "Er, ity 
part a very lb bid directed towards Fa 
, but 2 J, which, 2 tn . be 


J towards the point oppoſite to the 
eſe ed very near it, and alſo near the full, pear bg 
| * ing more diſtinctly ſcen; but 1 1 e 
wem was ſafficiently aſcertained the neighbourhood 
of Mabe: from whom it was but about half a 1 to- 
mob ſouth-weſt; the difference of Lat. being mor 
that of Long, and 1 at that time in 155 300 Uf 
Sapjtrarius wird 348 8. Lat. the Dr. congluded ite place -was 
in 77% 17 of Sagirratius with 4* 12" 8. Lat. or thereabouts; 
which may AM bes be more ſecure K by help of t ſea 
fied fars He found near it, t "more worrherly of ie he 
ee of fie fame Lat. with it, and to follow it at 4 
diſtanee of fix minutes ; the other ſtar was about four 
gufrs mote ſourherly that the former, und about a mipute 19 con- 
ſequende thereof; the angle at the northern ſtar was ſorne u hat 
blue, of about 100 degrees, and the diſtance of the *neb4la 
rom it was ſeſquialters] to che diſtance of the two ſtars, or n. 
ther « Jittle more Mr. Williams, Mr. Thomas and the Dr. 
viewed this appearance for above an hour, viz. from half an bow 
Aster 10 0 'near'12 3' and they could not be deceived, us r0 its 
yTeality; but the flownels of its morion” made them at that time 
-£onchide, chat it had none, and that it was rather a nebula ih 
comet. 
” However,.ſuſpeRting, that jt night have ſore moclod; che P. 
4 next vight, June the 11. at the {ame hours 2nd in the 
fame company, when with ſome difficulty, by reaſon” of the 
thickneſs of the air, he found the two lade ſtara, but the nelle 
pobld not be ſeen at "that time, which was then imputed to che 
want of a cleater ſxy; but on Saturday Tur une 1 5; the moon being 
abſem, and the air perfectly clear, t 72 a diſtinct view 
of the two tere, with an entire evi We it there remained 
no ſootſtep or ſign of 2. in the place where” they had fit ſeen 
21 — 5 which they thereſore now foun to bed com; 
and that ng far without the orb of the earch, and in itſelf 
all body, it appeured only like a little ſpeck of 4 cod. 
> ry have ſcarcely been diſcerhed- in A Ui 771 
l 
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creo 4 oy 2 7 the ag 
er nes 4 rhe ASSN af vir: 20 1 1 aeg 
e ated 
prece the e jal points, FO 4 
a 27 the fixed — Pol $4 the ik 
ch. ere as obſerved h 50 
AriſyHus near 300 years re i . 
about 10 ears after them, that is, þ bout 125 Vears,; e 
Chriſt. with. what we now findg and by the relult of a great many 
calculations, he concluded, that the fixed. fiars in 1800 FI 
vere advanced ſome what more than 23 9 Long. or.t 
and roar is ſome hat * ug os of por a: but 
with ſo muc reaſon of the im ſecy 
5 the ances tar he Dr has choſen jn hid cables 9.4 ws 
rtzon of ſive minutes in fix year 
* pin eee eee 8 j = 
Was : enquiry, be was: cd 0 8. atit 
of ww upon th rake 1 ſtars in > recs directly to 
dit che ſuppoſe 2 aa? nity of the ecliptic, which 
confirmed by the molt of the-reit.; they 6h lev 
down in the old catalogue, as if the plane 9 We 


had changed its Gtuation among the fixed ſtars, 20, fince 


- time of Hipparchys en all the n Gemini 

oe po down, thoſe to the northward of the 9 ith fo 
lefs Lat. than we find,. and thoſe to the-ſouthward,winh 

— more ſoutherly-laticude 3; yet: the three 8 e or 

the Bull eye, Sirius and "Wor do dirett — 4 contradict « ps 
tule ; for, by it, Palilicium being in the da Hipparchus 


about 10 deg ters of aurus ought to be a — minutes more 


—— 4 at preſent, and Avius being then 4 about 15 de- 
Gemini ought to be 20 minutes more ſoutherly, than 


25 yet on the contrary Proemy places the firſt 20 minutes, 


and the other 2 2 minutes mote northerly in latitude than ut vou. 
ares nor are theſe the errors of 'tranicribers, but proved 


to be right by their declinations, ſet down by Pratemy,' ay. ob- 
terved by Toamocharis, Hipparahus and bimſelſ, which ſhew. 


that thoſe latitudes are the lame, as thoſe authors intended them; 
as to Arcturus, he is two near the equinoctial colure, to argue 
— him concerning the change of the obli a of the ecliptic, 
22 gives him 33 minutes more N at, than he-now 
of that greater r is liłkewiſe confirmed e. de · 

C * 


: 


M E RS, of che 


clinations, delivered by the aforeſaid obſervers ; fo then all theſe 
#hree-ftars are found to be above bali. a degree more ſoutherly at 
this time than the anczents rec n vyben op the contrary, 
at the ſame time the bright der of Orion has 1n'P 
almoſt a degree utherly latitude than at . 
Mall we "Gy? then Ns ſcarce ble. 6 gy the ancients could 
deceived in fo plain a matter, three obſervers confirming 
other: Again theſe ftars, being the moſt confpicuous in the beg 
vens, are In all probability, the neareft to the earth,” and if they 
Have any particular mation of their own, it is moſt likely to be 
ived in them, Which, in ſo Ip a tine, as 180 years may 
itſelf by the 1 of their places, tho“ it be entitely im. 
Je 5h the pace of a 000 century: Yet as to. Sir yu, it 
obſerved, hat Bebo Brahe makes him two minutes mor; 
8 thao we . him, whereas he ought to be 
as much more ſoutherly from his alas (whole om quity he 
makes two minutes 00 a half greater than we reckon 85 at 
Kent) differing in pied whole Br die minutes and a half: 0 I 
this difference mg W be excuſed, if reſraſtion 2 pot 
Jowed in this caſe by 'Zychp, yet two mingtes in fuck a fat 
Sirhus is ſomeu hat too 514 for him to be miſtaken, g 
But a farther and more evident proof of this change ji is 2 
from the obſer vation of the application af the moon, to Pil. 
clum Arno Chriſti 409, March tt. when in the beginning of the 
night the moon was (een to follow that ſtar very near, and 3 
to have eclipſed it, rig Vr © Arup Tw Tape, Ty 7 
701 Ti xn Fipipiptias Tu Tipd]17yare Aipus, I. E. la 
ita erat 65 per quam biſecrabattr limbus Tuns illuminatys, 
46 e „to whom we arc: beholden for this ancient obſeris. 
tion, has Wanted it : Now from the undoubted principles of 
"aſtronomy, this could never be true at Athens or near it, unleb 
"the latitude of Palilicium were mych leſs than we ar this time 
find it, vide Pullialdi Aftr, Philolaica p. 172. 
But whether it were really true, that hey 9279 vity of the 


g "ecliptic was, in the time of H. 77 and 2 gn 2 
I ,nutes greater than now, may well be bet, 
E Abexandrinus, who lived but 5 ? 21 years after . 
= maßes it * 7 — 1 8 chat we 3h vide Ba, Ew . 6 
4 rot 53. "tr | 
\ * THT ee 3491 þ Naters ors 
. e ene e en no gt, r 10! 
J * & 4 % *? " ” | . | | {144 * * 
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nn 23 of x | 
An Account of fo fone Bap Foe ge 
imo the Cuuſe of ty — peri 1 "Water 42 * 
 lary Tubes; 5 r. urin. Phil. 335. p.135. 
HE following merhod was pep 2 Br. urin by am 
ingenldos friend for n Perpettal motion 703 an 
obſervation of Mr, Hanksbte, and tho" it did bot ſucceed, it 
ve occaſion not only to reftify ſome HOT of Mr. Het bee; 
505 17 41 2 5 detect the 1 J eel le, by which water is raf 


Fes. Phu 1. gt © via ee of 85 
te a C two 
111 AB, BC, une nal both in ity ph diametet whoſe longer 
B having 1ts orifice A immerſed in Water, t 
water 4 n rife above the level, till it fills the whole tübe A 
will then. continue ſuſpended ; if the wider and ſhorter 
be 'iminerſed in like marmer, the water will "only rift 
certain height 'as FC, leſs than the entire hegt 0 he 2 


BC, 


low the ſurface” of the water D E, che Dr's friend reaſons thus: 
fine the two eolanns of water A B and F C, by the luppo 
tion, will be fuſpended by forme power afing within the my 
they are cottained in, they cannot determine the water to 
one way, of the orber; but the column BY, having vothiog to 
ſupport it, muſt deſcend,” and cauſe the water to tun out at ; 
then the preſſure of the OY here driving the water upwatds 
thro the orifice A, to ee the racuity, which would otherwile 
be Jeft in the upper the tube BC, this muſt, nereſſari 
produce '7 Rat TI, fince the water runs into the 1 
veſt}, our "of *. it fer; but the fallacy of this reaſoning 
appears upon making the experiments, 

Experiment . or, the water inſtead of running out at the 


orifice C, riſes upwards towards P, and running all out of the 


leg BC, temains ſuſpended in the other leg to the height A B. 
Exp.':. The ſame thing ſucceeds taking the iphon out 
of the water, into which its Jower orifice A had imrnerſed, 
the water then falling in out of the orifict A, and fandi 
at laſt at the heighr AB; But in making theſe two experi 
it is neceſſity, that A G the difference of the legs exceed' FE, 
otherwiſe the water will not run either way. 
Exp. 3. Upon inverting the fiphon full of water, it continues 
without motion either way; the reaſon of all which will plainly 


appcar, 


Tun, phon being Aled With water, and the orifice" A fink he. 


236 ö»B̃ ME MOIRS off th 
„ hen diſcorer the i 
S 
bog. 1 3 is, — let re 


"4 to frog wed C 
| "8 leg below Fo lese 
gl ing 8925 with water, if | 
: ter will not run out at A, be fed 1 

= Ibis ſeems, indeed, * plau 


— Aa 


the former, continue {i d es * þ.* 
.. Exp. 4 E if the oc orifice of the water 
— ie f / wnlel7 5 


* 4: is mr $6 Mile düse iy AE Wt 
immediately Re was ke ube runs out in d it the orifice 
A, tho' the length AB be conſiderably leſiithaii th e height CF, 
ente is hid book of we ly of e 35 
 obſetvation, name ly, that the ſhorter leg of a cap 

as ABFC mult be Naa oa ge. water to 77 
which, is equal to the height of the culumn, ak, 

din "Jalibe Ke water will tin an, r re * 

e, From what miſtake 6 Ig 7 eded, the Dr, cannot 
imagine ; or, 9 r-le is Won 11 
the orifice-of the ſhorter leg the urfice of "the 
| water, der berg if as pig thergin, © 27 


Dr, now , proceeds a little farther and eqb rin the 
eons oro nt tubes: 


'That this phznomenon is noways owing to the the It- 

been ſufficiently ee by uksbee's "expe- 

pron wg and”. chat che» cauſe, be heyy — ne rbe n. 
t 


tration of the concave furface, 105 ic 
is coatained, is likewiſe wiattent er fegt 
r. thus demonſtrates ; fince in ever. expillacy rubs, the height, 
to which. the water will ſponraneoully aſcend; 1s reefprocelly- 
= Gre of the tube, it Fae, that the lyrfate 2 
uſpended wager. in tobe Is given *. 3 
the column of water A ered 1s, as rhe dier we tobe 
2 1 a er. ſurface be the cas 
the water's it wi t val cauſes 
* unequal « which 1s abſurd. * 8 * 5 
1 950 4 
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| © Tv this it may perhaps, b objedted, that. in te tubes of * 


vnequal diameters, the circumſtances. are different ; and there- 
fore, the. two cauſes, tho they be equal in themſelyrs, may bs 
„ for, the leſſer tube has hat only a 
le parts of the Water, that lie in the 
middle of the tube, are nearer to the ſurface than in 
the wider tube: But. from this, if any thing fullow it muſt be, 
that the narrower tube will ſuſpend the 22 2 of water, 
which is cantrary to experiment; for, the columns ſuſpended are 
So mape' Goes in things of 
| as are more int 
this nature, than mathematical reaſonings, the Dr. TOE be 


che following, which he takes to contain an experiments cf ucis. 


The tube CD, Fig. 5. is compoſed of two parts, in the wider 


ing immerſed, the water imme- 
laſt at the height DG (Fig. 6.) 
which w_ manifeſt, that the ſuif 4 
experiments 19 not owing to th. 
containing ſurface ; ſince if that were true, this 
aan; A ben the tube is inyerted, would ſuſpend 
beit, the Dr. 

phenomenon, which is the 

| or ſection of the ſurface of the tube, 

iel of the water 18 contiguous and to 

* -coheres ; for, this is the only part of the tube, from 

| its ſublding, and conſequently, 

of its coheſion, or attraction, 

water; This likewiſc js a cauſe pro- 

portionable- to the eſſect it produces, fince that periphery and 


the column ſuſpended are both in the lame rtioo,. as the dia- 


meter of the tube: To put the matter out of all doubt, the Dr. 
confirms this alſertion, as he bas done the former, by actual ex- 


"Ta, therefore, K DC, rig. , be a tube, like that made uſe 


of in Zup, J, 8. excepting that the narrower part is of a greater 
2 1 Uu OY length; 


AB Fr were of a ſufficient * 


us MEMOIR $ of ithe 


length ; and ler A V und E G be the heights . 
woold ſpontaneouſly riſe in the two tabes rag Bec D Ci [265:5% 
Exp. . If this tobe have its wider orifice. C immerſad 2 
the wade AB, and be flled to, amy height lefs than the labgrh if 
the wider part, the water will im ce, ſubſide to a 
the int G; bar if the ſurface of che contained: water enter i ne- 
little with in the ſmaller tube E D, the whole colubim BG 
will be ſuſpended,” provided the length of that column; du not 
exceed the height A F: In this 1 it is plain, that the 
is nothing to ſuſtain the water at ſo great 19%. 4 t ee 
of the periphery of the leſſer tube, to do bh 
the water in contiguacs; for, the tabe DC. by the fuppo 
cannot ſuſtain the Water at a greater height than Vole # 
Exp. 10. When the r 2 Mit 
raiſech imo the lower extremity of the ider tube CD, Fig. 8.1 
rags finks,' if the of! che. duſpe nded * D 
eater than GB; whereas, in the eue DL * would be ſuſ- 
Ft to the height AF From which it plainly '#ppears, "that 
ſuſpenßon of ie. cl umb pH does not ebend br the a 
traction of the tube D E; but the periphery of the wie 
rube, with which its upper ſuck 6/48 in comact: The” two fol: 
lowing experiments, Ad are in ſubſtatice! the ſame with Exp, 
9, 10. ſhew the ſame thing in different manner. 
Ake Rg. 9, id a fiphen in halt barmwer ard ſhoner lg 
might be ſoſpended à co- 
t of witer of the height K Vg but the longer and wider leg 
B C will ſuſpend, no more than a cola ef the length GH. 
Exp. 11. "This ſiphon being filled with unter, und held in 
dhe Tame poſidon ad in ſhe Big. ube warfe will not run od C 
the otifice of the longer leg, unleſs. D. a ee of the ly 
AB and BC excecd'the length EF. 
Exp. ia. I the narrower r lo BE Fig, 10. 1 eahat AB 
e water will run out at C, f DC the difference © the Jeſs 6 
ceed EE; -otherwite it will remain ſuſpended. = 
In the two experiments it is urge hat che coloma⸗ DC: a 
5 60 by the attract ion of the peripheries at A, ſince theft 
lengehi ure equal ro E F, or to the length of the colpmn, which, 
by the ſuppoſition, thoſe peripher ien can fuſta in; wh*-reas, the 
tubes BC All uten columns, :whoſt lengths are equal to G * 
_ Tho' theſe experiments ſeem to be conclufive ; yet the Dr, 
viates an thjeHion,, which ras dts itſelf and- which # 
* 7 1 „ prertura his theory, +; 


& iy 0 


r / / TOs / SS DO PD RRTTS = 


A - 
the above e. prioc iple g atid 
jo . K Ke = ＋ 4ů5 7 n ſubjaiged to the 22 


41 \Ravat Som AAN. 839 
For, fince 4 periphgty of, tha tube Dig 7 can 
A 500 pore column of the Mg of, n 
. a e 5e e TT 
WIGET tu w ic O much lar 1 NA 
as the ſectiop 2 the wider tube exceeds ren 97 1 * natrower 


Agia, che der tube \DG" 
ſuſtain acne water in the ſame tae, e Wel ＋ 77 | 
why; willhit wh gf 17 than, a er of. the a les 


105 0 Barrpper Ayd. the 1am 5 2 
Ws = 4 7 wi 4:68 16 

2 0 bs he moments. ft tao No bo 14 . gs pag BR 
A if, the ben Dang, 
. 4 at 2 ſagnaht, Water A; 
locitics; be whe, thate.. columns grow 
wides, or. ee FR 225 1 attract ing peri- 
bee cipro open, ſeQipn Te colors 
. 13. 5 FIR redet 7 » this romdrkable 
JU: being 20005 hat formt feet. as 


5 Fig, and W any an able quam of wa 


ter 
sat, leber; - 2 . lat 
5 tbo exe); BOS upper pat of the EL be 


aun, 045, into a capallary, tubs, 4 = NN fineneſe: But 


ether this experiment ill ſu eight of rhe 
veſle l. is gręatet than that. to 45 barge wee be b 2 
preſſurę oi the am 8 how 4 wall; ee 
2 Sol, APSR L eto. Sees, (126 997704 
e be/caule. of. tber 0: V water ia 
. it 8 50 not be di $6 chunt ar im ſeem 


— nee, fines; the water, that enters 
3 4 . * its oriſice ia dipped these in, has ity 
( nc 1 be. ee of ae psriphary, with 
ha its up 8 on} 1 i919 conn 44;mut.ncecliarily, riſa 
the preſſure of, eee witer and 


2 825 2 95 the Ie Vb 
8 4 teady e- ee It. 2420 8 ot 
22 Was reading bet 50 he Aa tho 
1 pd, That. the. Kg Lars 4 been 


pri gu, that bang ter of it, when they Were 


388 . Machia profeſſor o Atranomy, 1n.Grebart 
A Was, likewiſe . with 435.4 boi och ed, 


wich the. ae (gelen FYBUh a, 145 hl hat * 


IE 


1 


MEMOIRS ff he 
„e Aces ef the: coricare Farſece of the tube; is 
a mall farſgce, whoſe buſe is that peri „and whoſg 
r i the diſtance, 46" nien ce ve power of the 
07 eee 14'S 1 
Of the Motion of running Waters; by the Sum. Phil. Tran. 
- -: tan) N*. 355: p. 7. Trad fro the Latin. £124 
E oſten ſee, both in hydraglics and in applying its pri 
W. les to the animal œconomy, that the motion of — 
— ro* a hole in the bottom off a veſſel, 4 
with other powers; and fince” none has hitherto truly deteps 
mined the quantity of this motion, hydraulic writers uſc'tg 
aſſume inſtead "thereof the weight of a column of water in 
cumbent on the faid hole; and ſuch as do this, never conſider, 
that it is altogether impoſſible to compare any motion with 4 
weight that 1s in 4 ſtate of reſt: But the motion of - running 
water may be cafily defined in the following manner. 
Let SHAHS, Pi. 1. PI. X. be an infinite ſurſace of water, C 
a circular hole made in the bottom, AB a perpendicular dran 
thro” the center of the hole; 8 GC CGS a column or catara 
of water running thio” the hole CC;/SG Ca curve, by whols 
rotation round the 22 AB is ed the ſolid or catarat 
$G CCGS; for, When water deſcends freely and with an 80. 
eelerated motion, as all heavy bodies do, it is neceſſarily cons 
tracted into a leſs bulk, as it acquires a greater velocity in ful. 
ling, and runs out at the hole CO with that velocity, hieb it 
gequires by falling from the height A B. Bot the velocity ac- 
quired by a heavy body in its fall; from what Gallus has de- 
monftrar&d; is in 4 ſubduplicate ratio of the height, from 
which it has fallen; wherefore, if any ordinate D E be drawn 
to the curve SGC, and DE be called y and AD, *, the velo« 
city of the water in tbe ſection E E will be expreſſed by /#, 
and the product of that velocity into the ſcion byiy/ xx 9% 
and this product is 20 the bulk of water that paſſes thro! tha 
ſection in g given ſpace of time; and ſince the ſame bulk of 
water paſſes chro” each ſection of the catatact in a given 757 


conſequently, that product will ſtil] be invariable, and Vr 
will bet f and #44 = 1; and this is the equation of the 
earre&$ GC, whoſe part contained within the given veſſel, 
was delineated, and its equation not obſcurely hinted at by the 
Great Sir aut Newton in Prop. 36. li 2. Princip. who wis 
the firſt that communicated to the lea tned world the true velo- 
city of running water, and deduced it from its genuine uy 
19 a ples; 
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ples ; but the curvertſelff is 


be ſuch; that « ſpace equal eo 
tun over ia 


ol ee . 

is an hyper bols ot 'the fourth order, 

one of whoſe aſytu ptotes is the night line A & parallel to the” 
horizon, and the other & B perpendicular thereto ; iu power 
is the quadrato. cube of therordinace F G, drawn're- the point 
G, where the right lins AG; biſſecting che angle comprehends 
ed between the two aſymptotes mecu rheTurvey (the ſpace 
SAD ES, contained bewoeen the carve 8G che ordinate 


PE, and aſymptotee A P. A 8, in equab t tre. 


HD, under the «4/48 AD and the ordinate DE; and confe- 
Fr ſpace 8H E is Jof the fame vettangle; the ſohd 

GEEGS, ted by the rotation of: the ſpace SAD ES, 
2bout the-axis AD, is double: the inoumbent on the 
fection R E ;whence the concavs ſolid generated by the conver- 
ſon of dhe ſpace SHE G8 about the ſamis aui, is equal to 
the- incumbent cylinder > All which. are ſonod out by an e 
calculation by the inverſe method of fluxions, + :/ 4 fb 
heorem, x, If water rum out at 2 round hole: in the bottom 
of a veſſol of an inſinite enpacity, the motion of the whole c- 
taract of water towards the horizon is equal to tho motion of 4 
cylinder of water under the bole itſelf, and the height of the 
watet, whoſe- velocity niay equal tho velohy of the water 
running amt at the hole g ors equal to the mot of the bull 
of water, that runs out in any given time, whoſe velocity m 


ame gen time. 
The demonſtration of the firſt part. | 200% 
| Let9nother ordinate de be drawn to the curve 8 GC; very 
near the former ordinate DE, by the rotations of the curve 
round the axis AB, the ordinates DE, de will generate two 


circles}, by which the naſcent ſolid E Reefs inte that 


ſolid is equal to the product of the height P d into the ſeftion- 
E E, and its motion is equal to the product of the ſolid itfe lt 
into its velocity, or to the product of the beigbt DA, the ſee-" 
tion E E and the veloeity of the water in that ſection; and ſinee 
it has been ſhewn above, that the product ol ay ſection ata ca 
ract, and of the velocity ofthe water in that ſection, is a ο,ο⁰ e 
riable quantity; conſequently, the motion of the-whole&/egtars (+ 
will be equal to the uct of chat inrariable quantity imo the 
ſum of all cheheights d, or into A B, that is, equalto the motions 
ofthe cylinder under the hole and beight of abe nter, whoſe velo- 
ciey is equal to that of the r atthe hole QE. D. 

Cor. 1. Having given the height of the water, the” motion: 
of the carara will in the ratio of the hole. oh 


I 


* 
the height of the water, may be 


f 3 j 
* 


M E.44 OI 8 of the 


Ae. 4 Haviog Pee. the; bar, ile motion of be ga 
Will be io the ſquiplicate ratio of the height, or in tha triplicate 
ratio of the yelaceu with ieh the S2tcr) tups- out at the bale. 

; Cor. 3. Having given the maten af the cataradt, the) hole. 
will-be,reciprocally in the ſeiqquip liegta ratio of the; heigbe, r 
© The don 1 4t1phcate; ratiaof the-yelocitya) ny! 


s'Ibe demonſtiation of the ſac ond: par. Docs ag GALE 2 
»/Thebw of mager xunping out And given time ia to the cy- 
linder under, Qa hole and harry che water, as the length f 
the ſpace the lgfHH¹ũ ent mater Halli rum aver with ab equab 
veority/ig agen time, is to- che ht igt of the Walef; and 
iince che eloatyi which is aſer ib dito the bulk oſabea efſiuent 
vater, is th 232 the r re eg 
cotin. the quantitias of mot ion in hoch wile; cab. E. D. 
1. avitg given the hright/of the water and the bulk 
o the eMoent watery the motion other catars& is inthe; in- 
varſe gatio vf the{time, in which that bulk rum out.. 
Cord a. Having girenuhe height and the time, Ihe, ot iam 
of the aataracb in as the bulk oft „ ee ar 
ad Sch bas Tan S120 oft ban g Jo ibm 
- Car: z Hvieg given the haight andahe bulk, of tha. c fluent 
water, the motion of the cataratt will be ib thor rawe of the 
hei ale lou, f 97% ene LIED ee fat: 1% to 


Cor. 4. Haring giren the! motion: apd hei e 
the effluent atce-14 in o ratio o 


ract, the bulk 

_— 155 og 21 wr 7 (23H * 
y of "You. i 7 given: t . motion (1 cataract . 5 

tbe bulk of Wee water the ticight 15:45 theme.. 


o Core: 6: Hayitig-given the time. and motion bf; the -cararathy 
the'byNe:of-tbe:; efluent water! will | be- reciprocally as the: 
. 2 cr Ed 7 did 2d: 30 Bubory 26.7 lanps. ol lily! 
Nan . Is, a in Fig. 2. be taken; which ſuppoſa 
tog Da DrG446i40 DGH and 1 Water runomg: 
it; ta bee ale CO, in che U tile of the bot pf. 4 
gwen einde ien vveHEH GG EE. which. is. a ſull the: 
motiom of; rhe-<idrafinfi water rdwards: the hot izon wall be. 
equal ua thie motion uf the cyl inte under the: hole and height: 
4B whoſe velocity is equal 40 that of the water ranging. out. 
ab dh holt 3 on ir pill be equal ton the tubtion of, dhe balk. of 
water that runs mut m an given time and Whoſo yejbciry is, 
ſor ba that's ſpate guνανο Ahe height AB may bd tẽ,EET | 
inshe ſa mei giyen time. % aged onl9 03712 Nia * 2 
| 5 Slo 22736 car 3d; nl od Ilie Bawtes 219 
I The 
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Fe CHI ci he” 


P . b . ME, 
% Ler A Se Þ G, nn Na 


nian curye & GC be ſuppct 


2 
A 


drawn With theafyomproris 


A8, AB, thro! the polatts , 105 order 10 have the height 
of the water, the place of me water, 22 runs 3% rae 8 tor * 


ſupplied nb a cylinder of 


aten & 


that unifoxm, vtlochy, which i 18.8 1 bee. _ 
15 /0u dem 2 


to D, as the inc — Fi 
13 8 ec Bir 


mation of;;the-ca 
2 ol 


22 the motion of the dęſcending wu 


750 eee of the motion df 88 e | 
C, 48 wh 


the motion of the catara 


veel the _ ki this cylinder by the FRO 


2 See the phate emal 8G SG, chat i, by 
iT hear. 1. to the motion, of the cylinder of water under ihe 


e running out at. che hole Q. E. 


"3 >" 2 


e demonſtration of the ſecond part Ai 29 he "4 


hole and height A B, whoſe 8 is egual tos that of 1 


Cor. 1. Hence by ſubſtituting the . height & B, inſtend of 


e ariſe all the corollaries of the preceding 


* 14k 


that * 
N * If the. veſſel be of any other figure. then;cylindrickls 


ure of the hole be {quare _— or any other 


44 round ; or if 'the hole itſelf be not int yo of the 


bottom; Jer ib it be made eyen in the fide of veſſel, 
motion of the cataract will be the fame, to wit, equal to 


the 
the 


' motion of the priſm of water under the hole and height A 5, 


whoſe velocity is equal to that of the effluent water; for, 


rhe 


ſame bulk of water will paſs with the ſame-velocity,-as in b 


former hypotheſis, both Ehre the hole axelf; 1 Abro! ons 


ſection of the cataract. $024 ad 


reat 


Cor. 3. If the-diameter of the yeſſel have 20 2 
to that of the hele, the height A may be-ncgle 


9 * 


and the 


height of the veflol itſelf may be aſſumed for: that of the cyl 


det or priſm of water. * 


7 16 12 


The Dr, has hitherto codes apart * that daniel, 


in which, water, by the force of gravity, runs out at a ello 


and the rather bath becauſe mathematicians do almaſt on 


this in treating of the impetus of fluids, and becauſe he hates 
the above * 


4. 


ained property of the þ OOO curee, whereby. 


the catarat of falling water is ſormed, not unworthy the 


con- 


ſideration of Geometricians ; otherwiſe. that- caſe. inks 


cally deduced from the following general theorem. 


* 


r. 


| 


M EM OLT R 8: of the * ; 


344 
Tuer. g. If water run thro any full pipe Ach at i Pig) z in 
2 of the 71 Hine E-Þ, wo ich borh gat; ther 
8 and'CD ere perpendicular, the motion of the 
the orifice CD, or the motion ef the impe- 
in che oriſice itſehf ſtops the motion of the 
to the motion of the pri of wuter 
CH and the line of direction 
P, becauſe it move wick the 


24 r* 
3 


in any given time, and whoſe velocity ts 

pas equal to tie longrh of the pipe is run over 

/ © Caſe 1. Let the line of direction be any right line E F. 

Tbde firſt part is . demonſtrated in the fame manner, as 
u 


Theor. 1. ſor, the & of any ſection of the pipe CH, and 
of the velocity of the water in that ſeftion, is an inveriable 
auantiey, 7 1 F Sr enn 


4 on- 

Git of ſeveral right lines A B, BC, CD, EF, incli 2 each 
other, the motion af the water will be the ſame ; for, the 
motion of the water, in the whole compound pipe ABC DE. 
conſiſts of = morions of the water in the ſeveral parts of the 
pipe AB, BC, CD, DE, added together; yet water, flowing 
according to the richt line AB, and changing that direction 
an 5 by which it is carried according to the right line 


1 Caſe . It che line of direction A B CDF, e 


into 
Dc, loſes nothing of its motion; for, fluids do not follow the 


ſame laws, au are obſer d tm the motion of ſolids, as often as 
their direction is changed otherwiſe the motion of a fluid upon 
ing its direction into anotber r to the ſormer 
irettion, would be entirely ſtopp'd, which experiment does by 
no means ſhew ; Moreover, water ruoning out at the hole of a 
_ vellel, whether it be carried downwards, or according to the 
Plone of the horizon, or ſtreight upwards, has the ſame velo- 
ciry; but if ar any time it ſhould be found, either by more 
ſabtile reaſoning, or by experiment, that ſome diminution of 
the motion from the change of direction, regard 
4s to be had thereto. n heh 
If the line of direction A D, as Fig. 4 be a curve, it is to be 
veſerr'd to this euſe ; for, it may be conceiv d as conſiſting of 
fevers] ſtall right lines. E 


NN | 6 | | | Caſt 
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2 
ie AB, Fig. , be dirided into Wl 
FS 561) = ny ength, pn 
2008 CE bo bay the lade manney, pau 1 * Kg 
of dirg 2 Lag IvP conkiting -of the Ft 
princi AB, and.the length of any brang Tg 
e whether the Water ru . the Fee 
branches, ar from the branches. towards, 7 


wa 


. 8 
x e e 105 * bees 4 hy Ae 
ta 
ln ee "eb, Vn 2 denen 
e e 


/ 4 
* into 
270 ik hr e which tle g AS 
. ee N mme9 0p, ipe ha 4:3 
8 muſt take for 42s a7 direc- 
bole lng AF A. DF, ny of hs length of the 
A branch 41 9 of che uhited 


pipe procig PF the Veaathgs I eat he motion of the 
water in Pen war Gund and the Gm of their mation 
EASY 2 ene e 
755 12 = 37 +} 


15 given "the leogrh | of the pig nd any 
c 


with which in; 2 7 rups thro = ſectiog. 


aving given any ſection, the velocity of the 
s 1 Tong the motion of water will | 


5 85 = he 

2s ngt 

5 Hah £3 of the fab, A. 9 

a ater 1n,aoy ſcion, the motion of the water wilt be”! 
7 that ſektion. 1 


be mation of the! winner ail 
e de de lie villbein the inverſe rade = | 


vploclty. ,, 1 
ring  giyen be motion. of : e water! apo 
wok * 2 ben ae {:&ion will be n Prone 


e 5 re 3a" und whe; 

roger of he the 5 30 05 hat on 1 7 5 
the length. . 1299907 54 
Cor. 1 5 the length at the, pipe, * mo bull of water 

cupping tin ny determinate tine, the motion of the; water 


3 N en FART 
w iN be rectproc a oh Os enen 
| i. *. . i y "x 
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motion of the water will bel in the' rade " =: 


nt maſs will be reciprocally eg of 
Kr 15. K — maſſes of r. con 
meet each other direftly, and if both the ſupe 
they impinge, as alſot velocities, with which theſe ſub 
2 . . en other be equal; and ſhoald one of the 
Alles be cqtidl to à fmall drop of water, and the other be the 
whale quantity'of water'contain'd in the ocean, or eben an 
p__ wantity of water ; it is poſſible, for this ſmall drop of 
der ndl eri 10 ſuſtain the Whole quantity of water is the 
beau, of an infiaite quantity of water, but after contourſe, to 
roceed in ifs motion in the ſame direction, and with the ſame 
clocity as before, and even repel the other toward the con- 
trary parts; which is a ſurprifing paradox in hydraulitrs. 
"Caf." 14. If A cettain mils of water tun from 4 wider into 
parrower* tube, thro' a pipe tonfiſting of two cylindrical, tube 
of unequaF" diameters, and ' if” the motion of the water be 
the? diminiſhed nor incteas d in its courſe, as foorr as the 
pore of the water enters the beginning the lefler tube, 
jt willimmediately begin to run flower, And by its continual 
Aux from the wider into the nattöwer tube, the water will 
gra ly be more and mote retarded in the nartowet tube, 
till the whole come into that tube: ut the contrary will * . 
pw when water funs from a narrower into 4 het tube ; 
ich is #nother paradox in hydraulic: Bat water is ſuppos'dto 


* in all its parts: Theſe two corollaries ariſe {rom caſe 1. 
®Dor'" From aſe 2. there is given '# method of eftimating 
theiniotion of thedfodd in any arte 7. 
Cor, 16. Given any two oo Fo tranſmit an equal 
thre 


maß bf blood, the inhperys of the blood id greater in the 
remote artery front the heatt than” in the nearer; which i a 
paradox in egy economy worthy obhſeryation 
"DF 11.” Prom td 3. there ariſes another paradox in the 
nie ceconomy; td Wit, chat che morlon or mpetut of the 
blood is greater in all the capillary arteries, taken together than 
-” 1 8 10 
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than int eri 
1h, From che 4 jo ded ati of e 
any.v 


75 dn. 

ng; wp aced..s third itadox 
9725 5 e io, 5 t the in * of t 1 
5 y, vein, chan in ite 7 artety, 1 god con- 
ene T "is. greater, in the, vena, ch, than in the 


3 1. Te Lade Was motion of the alt, expir'd tot the 
5 che 115 of 14 whole wind- pipe toc ths 


xtreme ay fications of the 22 * 
fone RAY ETD the n n EX- 
* 1 45 oP get 142. 


time 


2 it," Expire e te lungs, [+ equal” 69. che 
arted” in one e whoſe 
15 * 7155 45 ow _—_ the lei wind- 


7% 7 . 7 78 win ' defiibd tha"! adit 
pb us 307 an expert 
of air, Ibo Rot 123 2 to be about 1 


bie inches ; but F5 aantity 1s different not only in di 
bs, but even at een times ii one and the lame —_ ä 


i made the experiment in 8 following manner 
dended weight to che Fee rt moiſtened bladder, 
Atring to, its Upper part 4 ales tube about an inch in dis- 


ale and ſtopping bis noſtrile, he gently inſpir'd air inte 


the bladder, — the cal of three ſeconds of time, the weight 
the mean time ing on 4 table; ifrerwards be thmers'd 


bladder with is aded air and appended weight, into 
water, contained in a cylindrical yeflel, Srcflly marking the 
height to which the water roſe; then expteffiug the air out 
the bladder, he immer d it a tecond time with ite weight into 
the water; upon which, the bulk of water, which, poared imo 
Yo veſſel, made up the height above marked, * Nr found ;' 
Ving repeated rhe experiment 10 times, nn fy cnc 225 7 

the Greed quantities W each time, their * 
X 4 TT 
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the mean; bulk of watcr:poured into the veſſel, was found 
equal to 3j cubic inches; which is the bulk of air contained in 
the bladder, and adding about 2, twelfth part more, or three 
eubic inches, by reaſon of the condenſation ofthe air by the cold- 

ſz of the water, it being in the winter time, there ariſe 38 cubic 


hes z morcover, there muſt ſomewhat be added, both on ac- 


| count ofthe preflure of the water upon the bladder, and ulſo on 


account of the vapour, emitted with the breath, and turned into 
moiſture,” which muſt neceflarily ba both from *the' cold- 
of the water and from the contract of the moiſtened blad- 

r; therefore, he eſtimated the quantity of air emitted in 
gentle expiration in three ſeconds of time, in round numbers, 
46 cubic inches: In the ſtrongeſt expiration he emitted 133 


 eubic inches in one ſecond of time ; and by this ſort of expira- 


tion, which, with 4 violent ſtraining, he had continued almoſt 


| ol! he was choaked, he emitted 220 cubic inches; whence it 
PP 


ears, (to mention this by the bye) that there remains much 
wore air inthe breaſt, han is emitted by one mean expiration : 
If therefore 4 — = two A v7 =" —— inches; 
= 125.cubic inc = 3#; T = 1! ; the, ſpec < ghavity 
9 air 6 that of . i 81880 i'table foot of water 
== 1000 ounces dverdupeis ; the mean motion of the ait, ex- 
pix d from the lungs, w ill be equal to the motion of four ſcru- 
les, nine grains weight, which runs over one inch in a ſecond 
of time; or equal to the motion of 1 and $ gr. weight, which, 
in the ſame time may run. over the length of five feet, ſeven 
ches; which 1s the, velocity of the ait emitted thro? the 
lat "x, ſuppoſing the ſection of the Jarynx = + of a ſquar 
% The greateſt motion of the air emitted from the breaſt 
is equal to che motion of about x and 4 ounces weight, which * 
over ons inch in a ſecend of time; or equal to the motion 
i.and gr. weight, which runs over 52 feet in the ſame tyne; 
hich 1s the velocity of the air, emitted thro” the larynx in the 
;. Cor... 1. Given the quantity of air and length of the wind- 
Pipe, the motion of the air is in the inverſe ratio of the time of 
Expiration. * | Lin D Ht nnen ates 
r, 2. Given the bulk of the air aud the, time, the motion 


will be in the direct ratio of the length. 


r. 3. Given the length and time, the motion will be as 
the ASL. ofthe air 1 i 3 

» Cor. 4. Given the motion and quantity of air, the length will 
ea: . & YT 5 | , 
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n 


n . te bub of r 


the ſubtriplicate rati 2 . os fy wei gbt, and the recipe 


„een Sochg xv, A he 


6. Given the motion apd the time, the pill of "the 4. 
will be reci Scully Ws the e of "the wi pipe. 
r. 5. r poanded of the 
a rao .gf P diawetet of be ie 

the inverſe ratio of the time of expiratiom g or in a ratio 

dof the ratio of the weight ef the whole 4 


> dar — 1. e of, che an 2 
an air ate all 
——— and animal bodies are ſu Ne go he Ig 
alike . 10 208g £413 g & ”7 

Shotsum. You are to — e the ken length 7 affumed, either 
26 the length of the wind · pipe $ all th branches of the 
trachæa _—_— oh p 
os th I 74 3 — 

2 1 tus of ion | 

the internal — the l 


Since re- action is equal and contraryto l . 1 wut necefſh- 
rily happen, that what motion the air to be expired is urged 


by the internal {i Aa, En nh jul och 5 , 
-uperficies of the lungs mutually air; whener, 
the precceding Prob. the the Sides) i. eee 


= V alin hi Perg exe , x E. ay 


Hence, by ſuppoſipg the ſame things as before, the mean im- 
petus of 49 45 upon the lungs is D to the motion of about 
1 drachm and 4 weight, which in a ſecond of time may run over 
one inch; br equaI-to che were . wee iy pore that 


runs over —— part of an inchy which”'1v'the velooky "of "the 


e chicies, of che longs, ſuppoſing with 
De, Janes Ketll, that the internal fuperfi perfces ol the lunge is 


Nee ie ne r 
air u is to the motion of a weig 

r over 1 inch in a ſecond} of time ; or 
2 the motion of a weight of 19 pounds, that runs over 


>= bart of an inch{ in dhe ſame time; which is the wat is 
Seer che lungs in « trong expitation. 


e 


7 y ; 246, VP "> " Wy 5 ** IN 17 30 * N I. e! 27 Gs; 


4 


Ms of the 
R re nee 
e a 1 4 Bs 2 
a' weight" et er part or en dhe rü oer che ice er 
e times; ap the wotioh of a we iglu of —— 
E ee 2, hho dl e 4 


bin che reteſt n 07 an yu ſuperiiches"is the” —— 
« weight of — re, «grain, chat runs orer : lch onthe 


* — 1 — and 4; —— 


e bas 0-203 1 14 
Tj 45 8 CONES 


Cor 3. The: inpetus 2 the 1 
mean e 1s 998 22 


ba ts over th nr te me of 


rficies. of 22 — | height, the 
: 11, 
N Patt of an inch; lack * e En — 


anch in the ſtrongeſt exp } 
For. 4. fn Fus — equal che 


* 
globule of blood, is 3 r rl 
* bl ch wi of that plobule; but "nm Fang expiration 


r over the ſpice of an 


— 19 8 ſecond of titbe, 
Here the Dr. ſhews his pA” of * the diameters of 


be globe aß blood,' fince i muy be of ufs to determine the 
magnitude of other minute objetts; he wonnd « fine and pretty 
long hair ſcweral times round u mall "needle; in ſbch a manner, 
that all the cireumvolutions touched cach other ** as was 
diſcovered” by the — 4 i 4 pair of com- 
e the di eircumvolutiona on each 


plied it to a diagonal ſcale, E he divided the ſpate 
thug 1 the ſcale by number of convolutions ; hence 
he found the: breadetvof of one-corivolation, or the diameter of. the 
hair; afterwards cutting the 74 | ſmall ſhreds or pieces, he 


ſirewed them on the on which ſpread 
a little 


Korax 3 151 


ſuch the glob Id 
2 N e thee the, gjpb wit his ene bot 


* 4 br 8 ; thr he cou 
b : to t tameter of a ſhred 
e of LI diameters, becauſe on hair 8 


— towards the extremity, than yeargr the 
t ſometimes , or 8, at other times 12 or 13 ules Eo 


ed to a ſeQion of" the bar; and ha vi 


3240 
72 The. geen 8 
lun ? Tx baea bythe cx adhere than the motion 
Mc 2 12 8 the hs all of the two preceeding problems 


not conſidered. the obſtacle to the egreſa of the air 
2 from the friction of the ſides of the 1rachos 
branches ; ſince that ia very inconſiderable 3 nor diss it 
A age accurately gh by any expe- 
2 nor he been very ſollicitous about ma nice 
numeral calculatidns, baving only propoſed to exhibit h the. 
thod of eſtimati og (with greater. certainty than ſeems to have 
been hitherto done) the forces. with which the ait in 22 
. tion, 2 app, | the 9 5 ee that creep along the inte 


ſaperficits of 1 ence it * be known, whether 
chefs 2x04 7 g theſe, effecta, which ar 
e to them pur he moſt learned” me us 
t 


rob. 3. To ak 
* b. 5 auricle of 


* 1 


- "mn of the bs Wool. in 88 
or the motions. of th 
ics, M. the pulmonary, 


, he | 
wh vi: = te quan of blood — 4 . in 
one 51518 5 arts . ye. he. whole 
artcrio- venous d duR, having 4 2d fot the longer and ſhogter 
branches ; 7 = the time. bet two palate hence by 
Theor, 3. Caſt 4, he, imperys Gught is =/7-, that.is, the ig 


ul ede e of th 


of 
mah. A Brown nut pn POR PE 


* NEON S 7 the 


velocity Each, as with it the, whale 4 1 
A1 de tun over, in che time between two, Roan 


» 
I in che Bümat body gener s ounces averdu- 
pois 3 126 er; „. 2 0 the imperus of the blosd in the 


e 
pounds, that runs over the length of an inch io each ſecond of 
nme ; or to the motion of a weight pounds that runs 
over + 4 ſoot iti the ſame time; willed is woeHy- tie — of 
the blood in the cava ; for, Rm DOBNG, we loppots Gs the 
tion of tho auua to be 4 of; a ſquare inch. 


Kur. From this problem ariſe (mutatis mitandis) all the = 


rollaries of the firlt problem, 
Prob; 4. T6 determine the abſolute motion of the blood i in 


the aus; or the motion of the blood thro' all the veing and ar- 


teries, bu refiſts of the veſlels 
ries t the pulmonary, the nee of the ve being 


e e, be to that velocity with 
whe hood whos Bow, Wir remori all reſiſtance, as x to 
„und nice by Cor. of the preceedi rob. and, Cor. 1. of 
ob. 1. the motion of the blood is in n 


thence the motion ſought i e. E. * 


I the jon found enn 
Dr. £91 be mined, 1 ge 1s 4 * og be =2.5 4 * 
Whence, ſuppoſing ame things as in the preceeding Pr 
the abſolute motion of the blood Wie hiv is equal 1 wio- 
tion of "x weight” of 30 pounds that rut over the bh of an 
inch in e Gas; or t6-che motion of 4 weight of two 
pounds, that runs over a foot and Þ in the ſame time; — which 
velocity nearly, the blood being free of all refiſtance, will be car- 

ried thetic tos” , 

Prob. 3. To find the motion ör the blood in the pulmonary 
vii ie? the Jer” quricle of the heart; or the motion of the 
Mare zee dier thro' che , 

© Beſides the ſymbols uſe of in Prob. z. let à be = the 
mean lengrh of n 4 whence, by Theor. . 


the motion ſought iu brd TS; that i, the wötlom of the 


_ Blood, flowing ibo / the Jv 
11 


ee 


Ro t 8deid tx, 353 


ſuch a velocity, as to run over the length of the pulmonary vei 
and arteries m the time betuten e WE. 4 * 
IF in A ena body A be rf f foot and , e o- 
tion of the blood in the hangs will be equal to the 1 
weight of three pounds, that runs over the ſpace of an ineh 
ſecond of time. f 2 1 4 "- T 

Prob. G. To determine the abſolute moment um of the blood in 
the puhnonary vein. i. 
By the fame argument; as that made uſe of in Prob. 4: the 


onen agb is found = 2 K . UE... 
And by ſuppoſing the ſame things 29 Above, the abſohure mo- 

tion of K Wee thro' the jungs is equal to the motiom 

of a weight of ſeven pounds and F thar in each ſecond of time 


runs over the ſpace of an inch. | ral 
Sholinm. By Dr. Neill experiment, the ratio is determinied 


which the natural velocity of the blood chro' the a and its 


branches has to that refiſtitixe, with which the blovd would flow 
thro' the ſame, if the reſiſtance of the arterles ard precetding 
blood wete removed; and Dr. ꝓurin has tranoſt med that ratio to 
the blood flowing thro' the pulmonary artery 1 
. taking off or diminiſhing mien Ap any ratio the ance, 
| the blood meew with in flow in ” both arterics; the blood 
muſt neceſſariſy be equally acceſerated in both 5 for, um eſt thay 
— — both ventricles of the heart either will not be con- 

in the ſame time, or will not diſcharge the ſame quantity 
of blood; either of which cannot poſſibly happen, withour very 
S much diſlurbing and endangering the whole machine, 4 


| Coy. To the three preceeding problems. | Re © 
| Hence follow the cordllaries, mittatis mutandis, ſudjoined to 
the fifth Prob. bY Gow” | SIE 
Seba um. To the ſout proceeding problems. 3 


| 1 is to be obſerved, that tho! the velocity of the blood, flows 
ing both thro the lunge, and alſo thro' the reſt of the body u 
not really equable, yer here it is ſappoſed' ſuch, in order to find 
its mean motion. General'$:hotiurm, Should the numbers, which 
here and there ate added to the ſymbols, appear lelwaccurate to 2 
any one, he may czfily,, by finding by experiment numbers that 
9 — — f . above-mentioned — yoa 
motion, either by the he 0 themie ves o 
2 ithec by the help of the propoſitions* thek leg ds 
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folk, firſt one ſingle oak, with the roots and gr 


_ The nature 
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E . 
Mr. Le We. l Tranſ. N“ 335. p. 166. 


O Tueſday July 23. 1717, near the feat of Sir Charles 


Potts, Bart. (lying about ' mid-way between the market 
towng of Holt and Aylſbam, and about ſeven miles from the coaſt 
nest Cromer) in the pariſh of Manington in the county of Nor- 


| about it, was 
ſeen in the day time to fink into the earth, and not long after, at 


about 40 yar erer 


ſank after the ſame manner into a much larger pit, being a 


33 ſoot in diameter, whereas the former was not quite 18 foot; 
* 


theſe, as they ſunk, fell acroſs, ſo that obſtructing each other, 
only the roots of one of them reached the bottom, whereas the 
firſt three ſtood upright. | 
VW hen the firſt tree ſunk, it was obſerved, that the water boil- 
ed vp in the hole; but * the ſinking of the two trees, the 
water drained off into the larger pit from the former, which con- 
tinued dry; its depth to the firm bottom was nine foot three 
inches; — the tree that ſtood upright therein was three ſoot 
eight inches about, and its trunk about 18 foot long, half of 
which was within the pit: In the bottom of the larger pit, there 
was a pool of water about eight foot in diameter, whole ſurface 
was 11 foot three inches below the ground, and the trees in this 
it were much of the ſame length with the other, but ſomewhat 
— the one being three foot five inches about, and the other 
hut two foot nine inches. | | 
The ſoil, on which theſe trees grew, was gravelly ; but the 
bottom a quick ſand over a clay, upon which were ſprings, that 
&d large ponds adjoining to Sir Charles houſe, at. abonr t of a 
mile from 1 | 


its. | | 
the ſoil ſcems to afford a reaſonable conjecture 


at the cauſe of this odd accident; for, the ſprings running ov 


er 
- the clay at the bottom of a bed of very ſine ſand, ſuch as quick- 


ſands uſually, are, may reaſonably be. ſuppoſed in a number of 

o have waſhed away the ſand, and te have thereby exca- 
vated a k ind of ſubterrancous lake, over which theſe trees grew ; 
and the force. of the winds on their lea tes and branches, agitat - 
ing their roots, may well be ſuppoſed to have loaſened the ſand 
under them, and occaſioned it to fall in more frequently than 
elſewhere ; whereby in proceſs of time the thin bed of gravel be- 
ing only left, it might become unable to ſupport its own weight, 
and that of the trees it bore : That this is not a mere conjecture, 
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its ſtanding in the larger and lower; and if it ſhall be 
found, that it was a very windy day on which this accident hap- 
pened, it will add much to the probability of this ſolution, - - 
An acci not unlike this ha in Fleerſtreet, London, 
the deſect of the arched roof of a very deep common ſewer; 
earth, — — into the ſewer, was carried away by 


it, ſo as not to the water; and the continual tremor df 
the nd, occaſioned by the conſtant paſſing of carte and 
s, gradually ſhook down the earth, ſo as to leave a very 


large cavern, the top of which at length became ſo thin, 


that one day a weighty cart having juſt paſt it, a la ce of 
— ſunk in in the middle of che:fivore, -rvrciwidhode |; 

hazard to a coach then driving by. | N | 2 

A Recliſration of the motions of the fue Satellites of Saturn, 

with {ome accurate Obſervations on them; by Me. Pound. 

Phil, ranſ. N“ 255, p. 768. 10 ae 
ABO zo years that aſtronomer M. Caſſini commu- 
1 nicated to the world his diſcovery of two new ſatellitey'of 1 
| 


| Saturn, which made their number 5 ; as to which vide Phi, 


Tranſ. N“ 187: Much about the ſame time M. Haygent made 
the Society a preſent of the glaſſes of a teleſcope 12 
with the apparatus for uſing them without a tubs, — help 

of which we might have ſatisfied ourſelves of the reality c 
diſcoveries ; but thoſe in "England that firſt tried to make uſe 
of this glats, finding, for want of practice, ſome difficulties in 4 
the management thereof, were the occaſion of its being laid aſide 1 
for ſore time: Afterwards it was deſigned for making perpendi- I 
cular obſervations of the fixed ſtars paſſing by our zenith, in or- | 
der to try, if the parallax of the earth's annual orbit might not 
be made ſenſible in ſo large a radius, — — — what Dr: He 
had propoſed before; but in this we alſo miſcarried; for 
want of a place of ſufficient height and firmneſs, whereon to fix - - 
the objeA-glaſs, fo that it —— neglected for ſeveral year. 

In the mean time we could not but remark a great reſerve in 
the French aſtronomers, in relation to theſe ſatellites, of which 
they have given us in their Memoirs no obſervations till very, 
lately, nor have they ſeemed willing to ſhew them in their glaſſes 
to ſuch as requeſted it; ſo that ĩt might poſſibly occaſiom in me 
perions a ſuſpicion of the reality of this diſcovery ; and Mr. Der- 
ham, having borrowed the Socrery's long glaſs, could not thereby- © 
— „ he ſometimes found about K. 
(3.1 1 2 turn, 


| Lf that we have — whole Satellitium of Saturn's the ſub- 
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turm were really hie ſatellites, their Gtuation not agreeing with 
. places, as taken ſcom the tables of theig' motions, in Phil. 
= 118, beſides chat, he wanted a ſufſic iem height to raiſe 
- og ef wore Sarurn with advantige) above the 
horizon: Bet in the Momnirs for 1514. M. Caſini 

— younger, —— given us ſome obſervations, which clear up the 
int, and by ſuew ing the errors of thoſe firſt tables, has aſſured 


nos theſe obſervations is as follows. © 
May 6. 1 14. N. S. about Saturn being then atis 
27 4 Re, the fifth and outermoſt ſatellite was in 
ITE nction with the planet; and at the ſame time, 
— . wary in the plane of this fateIlite's orbit, ſo that 
It —.— to paſs very near Saturs's.centre : Erom: bence and 
from ſome 63 Ach receeding | obſervations, M. Caf {ſins 2 
chat the nodes of this ſatellite's orbit are in 4 
£853 and chat its inclination to the ecliptic is — mu 
half that of the other ſatellites :- Hence it ſhould: follow, = 


. —— —— woken SWufy, 


and. (es, with an inci to the —— I 
— — he produces anot her eee of his 
Farber 2 on Muy 31, 1685. N. 8. about noon, the 
was obſerved in ſuperior conjunction with Saturn, 
Sy les ——— of the ting N. Lat. $41ur bei 
in 118 Daun {a that the ſatellice-wanted but 9? 21' cf com · 
Een e. re vol . in the interval of time between them: 
om t e — —ę— this ſatollite. 
— nian latellire, we find in the Me 
rs ſor. ts avery een Elevation of it and the 
wa that March, 25. 1 N. 8. about 11 p. m. this 
ſatellite, then in agg did immergs behind the body 
5 2 this emendation the place of this larellite may for 
computed. with fuficient exactueſs. 
1 l 1 2 Ne 189, the daily motion of the third Gaellite 
3oſkeag of. 2* 18 4“ 50%, ſhauld be 2* 19? 41 30% f a may bo 
D by its rd being determined in the — 

1714 (% be 4 12 2.5/-120, that is, that it 

valutzons in —— days. This ſate ll ite was obſerved: by M. 2 
Abril 4. N. S. 10% 7, n. to have jult paſſed ins ioferior conjunc · 
* RI, and a on mn fell on the extre- 
mity 


— * Wow TY W re w= 
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——— 3 ſo that at about 3 p. m. it was ap- 
the pl — 1 Hinge and 
e beginning of 1585 


peninti to 
the aſereſaid account, in the beginn peg ly 20 
of Virgo: But by the obſervations: of M. Caſſins e the 


nights th before and aker this ſatcllite was in its — 
conjundtion on April 4". 21“ and 5, 1/14, N. 8. that i, in 
5* 21 of Virgo, where Seturn was at that time z ſo that April 
at nal ra“ an entire number of revolutions- were performed 
— —.— is, in 10320 days,'22* 4 
which nu can be no other than 3571, according to ic 
period given in this Memoir, vis, 24 1) 41” 220, 
La nn 
Aprib- 215 30“, 1714 N. 8. was in its inſerior conjunctiun 
nearly ; and conſequently 22 21 of Piſces: Bur the Epochs 
— or 1686 is 24 — — which place the ſatellito 
had paſe d 40 31 at the time of the obſervation q it moves 
over this 0 in Day wherefore, from — * 
Epacba' to 11 4. 24, 17144 or in 10320 6„ 16 
the ſatcllite has perform'd: 5467 revolutions, its worded in he 
Memoir being determined to be 14 21, 18' 278. 
" Haring by by belp of theſe later obſervationa correfted the 
86 le which, it was not poſſible for their 
— — in the ſhort imerval before 16873 
and having fix'd their 2 for the year 1918; there was 
a greater certainty of where to expect them, and 
— from each 1 and from the ſmall fi d 
ſtars ap with them; and Mr. Pound having by means 
of the ſteeple of Wanſted; provded's Gronen high enough for 
the p and fitted a very commodious appararms for uting 
the Society s aforeſaid long teleſcope, ſoon. er'd 
all theſe five ſatellites, and communicated two Glawing very 
curious obſervations. | 
- April 21; 118, at 10% 4, the third and fourth ſatellites 
of: Sorurniwere in s little paſs'd their conjunction 
with daturn; à perpendiculat — the fourth ſate llite to the 


r axis of the ring, or line of the anſe, fell a little 
without 


* 
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without the caſter amſa; and a line thro the fourth and third 
ſate llites touch' d — caſter limb, as Fig. 8, Plate X. 
The firſt ſatellite was northwards of che of the anſæ 
(ood therefore, alſo inthe apogean ſemi-circle) diſtant from the 
id line about as far as the extremity of the conjugate axis of 
the ring was from the center of Sarurn, viz. 4 of his ſemi · dia- 
m__ 2 and it was about a 6 of the ring 


— — Os. was wor lid e ſouthwards of the * 


of che an (and therefore, in rigean ſemi. circle) up- 
wards of a ſemi · diameter of the ri 2 about the ſemi - dia- 
meter of 3 the — — from the 


n nn d d end Gerd 19's e 


At ton 50 icular from the third ſatellite to the 
line of the arſe fell almoſt on the middle of the bright part of 
the eaſtern anſa, but ſomewhat nearer the center than the 
Gid middle. 

» April za, 1 ; the four imo ſatellites were all eaſt- 
of Saturn ; hs ſecond and fourth in the apogeum, and 
the firſt and this in the perigeum ſemi-circle z a line thro' the 
ſecond. and fourth touch'd the ſouth · eaſt limb 2 Saturn; a line 
paſſing thro the third and the extremity of the conjugate 4 
of the ring, was parallel to the line of the anſe. 

 At-211 to':a perpendicular from the firſt tellite to the line 
of the a nſæ ſell on — eaſtern extremity of the ring, as — 

Theſc diſtantes and directions were taken by eſtimation 
and not by an actual menſuration. 

4 — fifth or . — ſatellite bein — 

ateſt elongation caſtwards, among ſevera Rwy 

lars Mr. Paund could not — poſition: but by ob- 
ſerving its motion, ſome other nights before, be was fully ſatiſ- 
fied; from the mot ions rectiſied as above, that there — five, 
ſatellites. of Saturn, as M. — had long ago aſſerted. 
ln the bright part of each anſa, there — 4 darkiſh ellipfis 
nearer the outſide than the infide of the ring, confiſting of two 
near each other, as it were. 
here. appearcd on the bod of | Saturn on the north fide, | 
beſides the ring on the ſouth fide, a zone not ſo far from the 
center as the ring, and not much unlike the ſmalleſt of Jupiters 
ronce of by Me C. rances as in Fig. 10. were firſt taken 
notice of by M. vide Phil. Tran. N' 128. 


. 


It | 


ö 


and their diurnal motion, as exhibited in Phj 


f 
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It is not to be expected, that theſe ſatellites, exceedingly 


minute in themſclves, and ſo faintly illuminated, ſhould appear 


when the air is but ordinarily ſerene, they requiring the me- 
dium to be not only very, much defecared/and limpid, but 
withal in perfe& darknets, for which reaſons it may well be 


underitood, why the gentlemen of the obſetvatory at Paris 
may ſometumes have made a difficulty of undertaki 
them upon demand, | | | 


Tables of the motions of Satutn's | 


. —_ 
five Satellites, correctie 


accor in to later Obſervations, and render d conformable": 


10 rhe, Heavens, Phil. Tranſ. N“ 3 56. p. 776. ' Tranflared 
from the Latin. 8 1 P hs Inn fo 
BO UT the latter end of 1685 M. 70, Caſſini commn- 


nicated to the Royal Sociery his diſcoveries of the motions; 


8. 


of Saturn's five ſatellites, together with the gn te of each, 
but ſince for 30 years after that, the French aſtronomers, who 
were the only proper perſons, had given no obſervations at all 
of them; and fince beſides, by reaſon of the too ſhort interval 


of time, the celebrated diſcoverer could but looſely determine 


the periods of the ſatellites, eſpecially the innermoſt, 
the errors of the tables could not be corrected before theſe 
obſervations, mentioned at the latter end of the preceedin 
Trunſaction, were publiſh'd in the Memoirs, of the Roy 


Academy of Sciences at Paris for the year 1714. a 


Having by the help of theſe obſervations made ſome emen- 
dation of the motions, we at length here in England diſcover'd 
with Huygens's teleſcope the whole Sate/litium of Saturn, and 


by the help of Mr. Pound's accurate obſervations the following 5 
tables were made conformable enough to the heavens; to Wit, 
by adding to the annual motion of the innermoſt ſatellits 
2-9 


and to that of the innermoſt but one, 3® 3 ſtill retainin 
M. Cafſini's epoc has to the year 1686, and 


taking away 16* from the epucha, which in the faid Ne 187 


inftead of 1619 of Piſces Id be 16' of Piſces Sos found 


the annual motion of the enian ſatellite flower 


6': We- 
were likewiſe oblig'd tomake the tables of the thied. fatclIng. 
anew (only retaining the epochs) becauſe its diurnal motion 


was erroneous in the ſaid Tranſacbion. 
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king to ſhew 
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Tranſ. Ne 187. 


ikewiſe by encreat- 85 
ing the annual motion of the outermoſt ſatellite by 9“, and 
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. A Table of 


the mean mocions of + Sazyrn's middle fatelice, dil. | 


covered by 


Caftnt; in 1671 


® 


| 1 jean mot.. Mean mot- UT 
. 2 | | v4 
A] 4 4 43 
218 9 25 
0 14 80 
— .. 
el 7 8 59 
| 2752 13 42 
9 29 61 
912 3 49 
20.6 8 32 
11010 13 15 
1218 11 40 
1311 23 
EDR 
161 7 28 13 
1710 2:56 
| 184 739 
11 25 221 19] 8 12 21 
10 16 19 2 6 27 46 
[3.229 40 1 25 32/2 
{9 19 35] ef s 23 19 | 15 
%% 2r Fl23l'2 & 312313 24515317 1 
0.12 too 18 fi 5.16 4512473 10 4264/7 9 
u 23 [518200 $5 2354 371264:4.22.12712513 28 3915517. 17 
e e 26 36% 25 
Ina leap y ear after Fabrnaryſ⁊yf N 18 50% 7% 34 3245717 33 
the motion of one day. 28 9 29 3212817" 42 28650 4; 
| 4 19, 1412917. 50 2515917 49 
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i. A Table of the mean motions of Saturns innermoſt ſatellite buc 
one, diſco v er'd by M. Chin in 1686. 


L 


T Epoch: Fern Wo. PR 
4 | D. Se. 
* "x. 1 8, 4 P. 8 1685 . 
7 3 23011 4 13 2 1 11 $2] 16 3 29 
s 5 25/ 2 2% 4 218. az f 2% 12 30 
„K 22 3] 31 © 63 4300 3% 16 26 
75 9 2t 491415 is 4 2 21 55 
. 1771. 5 1 4215} 9.27 _aof" 527 24 
m 27 9 6 6 171 44} 6] 2 9 ra} 610 32:53 
* 18 43] 7110 21 46] 71-6 20 44 75 38 22 
= 28 45 8 7 13 20] $111 2 16 8 43 57 
* 8 47 9] 3 13 9 49 19] 
2 18.49] 10] 7 25 2111010 54 48149 
| e mot.] 1 o © nin „ 17 
a „125 5 off 4 18 2 5 4614215 
| 13] 9 15 2113} 8 29 57/1 111514805 
14 1 25 4 14 1 11 29 4/ 16 4416414” 
45 6_5_ ors} 5 23 _ 111518 22 1908 
16] 2 26 401661 4 3311611 27 42 
17] 7 6 42117] 2 16 "511914 33 12[40p00uy 
18\rr 16 44|18} 6 27 37118|1 38 29148 17 23 
19] 3 26 469 f 9 99% 44 die 
I _ 20] © 18 20120} 3 20 41 2001 49 3715914.34 
5 40] 6 40% 8 2 13 / 55 ULM 
9 60] 1 25 G22} o 13 4512212 © 35]5Y 6s 
8 80] 2 13 202 4 25. 1712312 „ 41548 
9 o 26 27jroo| 3 1 4004 9 6 491242 11 3.54 56 
Ae 281120 3 20 df 1 13 22125]2 12 1158] 
25 | | 26| 5 29 5g12C12 22 30150 ; 
47 uo op year after February 25110 11 26[2512. 27 59059 
41] ad the motion of one day. 28 2 22 5811812 33 27% 
49 Ede eng: |29 7. 4 3oſzg|z 38 561591514 
EL — — 22 19 213912 44 2519 
Vor. 4 N 2 | A Table 
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_ - A Table of the mean motions of Saturns middle ſatellite, dif. 


- 


covered by Caſim in 1671 


= c ; Mean mot. Mean mot. : eat 
5 | 1 LP 2 g CEBIILS +> > 04 H M. | | 
„ Þ „nn . M. = PR | 
l Iron (M12 261 11 9 17 21 2 19 41 311 44 
8B 27.6] 21,7 4 131-2] 5 2 33} 321: 41 
ei 1741 3Þ4 21 51:317 29 4 331 45 
4171g= 11743] .4}44 27 481,459 18 46} 4 341" 53 
5519-28451 .5].2 14 gol.S[.2_5 27] 512.25 3613517 59M 
{776 25-47] 0 1 $21.3 28 $4 <p 19 55136] off 
ein „ 28-53] 7 6 17 Fol 2% 23 15137]: 3 
_ [7:8]: 9. 32] -9 25 352.9 / % 26 3413872 oF 
= ei 26: 344 7 12 38] % 27 131 910 29 53/39 198 
_ |= 13 2724.22 40122 2 16 54 12140|2 19800 
won mean mot. 112 16 JIT 5 6 1% 36. 3114112 14 
4 Er [122] 2 23 25112 7 26 17 39 51042 19 | 
_—_ | _—+ 23] 10 26113} 0 15 593% 43 10143/2 2 
r 5 27 28|14] 7 5 4% 4% 45 29144]. 2. 
* % 10 24 / 14 3ofr5f_3_25 21 49 48/45 298 
A Matt o 2: 44) 14-7 21 13116] 6 IF 31]16Þ 53 8146] 33 
TA: 2 Sm 5 8 15] 9 4 4411710 56 27[47(2 3 
_ 6.22 5] 18] 2 25 1618] 24 26.1800 59 4608/2 3; 
ul 5 3.16] 19] 0 12 18,9 2 14 7 3 : [4912-4 
17 0.23, 58} 20,0 19 120} F_3 49/20! 6 241502 44 
Aug 111 4 23 75 1 8 221 7 23 36121}0, 9 44/512 40 I 
Peprt 9 14,47] 60] 1 27 ᷣ 42 © 13 1112211 13 315212 f 
02, 5, 5.39] 80 2 16 5123] T 2 53123]! 16 2215312 59087 
02] 3 ieee 5 61241 3. 22 3412418 19 41154[2 55 | 
Dec. 11 62 fta 2 24. 212 6 12 9425 1232 1 5513 4 [4 
| vr TY . 126]. 9" x 57126] 26 20/5603 4 5 
ins leap year after Februaryj27/t1 22 359127)1 29 3915713 ( | 
pad che motion of one day. [28] 2 11 2002801 32 5815813 14080" 
t . | 29 F 1 1/29]! 36 19159]; 16 
| 7 J 4202 20 43lzolr 39 16|60l} 17 
2 : b - Ha 
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A Table of the mean motions of Faturs's outermoſt -Fatellize 
| but one, diſcovered by 
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X 13 23 
T 27 58 


= 8 28 
29 3 
2 12 13 
m 2 48 
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K 13 58] 
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Dec. 111 10 4J 160011 26 49 


„ lea year after February 
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1 530 
2 49 
3 46 
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7 31 
8 28 
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. A Table of the mean motion of Saturn's outer meſt ſatellite, 
4 | -  diſcover'd by. Caſſini in 1671, 


"Tx TMcan wer D Nn mor], [M. mo] |Micao 
1 | H. 8 M. mot. 
e e eee 1 
1/7 63210 4 32} 1] 0 1103 5 51 
2 2 13 3 0/9 5} / 0 23134 © 3 
» 11 531 39 19 351 0 13 37] 3] © 34133 © 14 
415 0:39} 40:18 9 44 © 45134] © 25 
se 2 10] 51.022 42 Le 5713516 37 
* 6f 9 13 42] © 0.27 14) 6] 1 8136] 6-4 
7] 2 20 13] 7 1 1 46} 7 1 191354 7 | 
$jro 1 17 8 6 184 8] 3 31038] 7:01 
of 5' 7 491 2 20 51þ 9| 2 Br: 7:21 
10] 0 14 20ſt 1 18 23 rol 1. 83040 7 34 
177 20 570(7i 1-19 55/1 2 4 7 4 
121 3 1 3606120 1 24 28]r2] 2. 1 7 6 
13010 8 27/13 1 29 f/ 2 2 8 
144 5 14 591144 2 3 3214 2 3 8 
1310 14 20125] 8 f 181 2 5 8. 
ere = 72 37/16] 3 1146| 6 
1216 9 0197129277 917] 3 13 
18jzo 15 47415} 2271 142118] 3 24 
19] 5'22 919 2 26 14/19 3 35 
20] 73 131203 0 46ſ20\_3. 47, 
40] 2 6 26121} 3. 5 1821] 3 5B 
50 3 9 38/22} 3 9 82 4 9 
80 4 12 51133] 3 14 23123] 4 21 
zoo] 5 26 440 3 18 54 4 32 
120 6 19 17% 3 23 28125|, 4: 43! 
: FTI oo, Re 3.28 gd 4 55 
a leap year after February 24 2 327 s 6 
;dd rhe motion of one day. 123} 4 7 5128] 5 17 
x 194 + © 4 211 37129] 5 29 
2 30] 4 16 9080 3 40 
2 = - 


rent from the reſt, as may be ſeen in the | Memoirs of the Royal 


IETF 
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* rth or ian | 
© And ſuppoſing, according; to that univerſal law.of nature (at 
leaſt in this our 141 both in the mo- 


42 
4 


well with M. Ca//inis.obſer- 


An Account of the Situation of the ancient City of Anderida 
. and lin in Suflex; by. Dr. Tabor, Phil. - 
X Tran. N* 336. P- 783. , N 


Mn ERE Tas ſpeaks of Brirain and ies affairs, his de, 
VV Criptions are fo lively, that-ane would think he bimielf 
had been there, with Azricols his father-in-law and the ex 

»- x | * | . 
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fon he makes uſe of (where he mentions the' $7 Prince Tacir, 


— # 


in Vil Agric tap-· a ſeem to conſitm ſuch a ſuppoſition. 
The gaining the ſouthern part of this iſland, was the greateſt, 
j not — acquifition, made to the Roman empire the 
death ef Tiberius to the fh year of Claudius, which we 
well ſuppoſc was not over in ſilenee, by that excellent bit 
torian Tacitus: Zut his foyr books of "annals, that contained the 
tramactions of thoſe nine wart, we have reaſon enough to be- 
Beve, are irrrtrievably loſt : From the mention Sueroni us makes 
of Claudius expedition hither, Suer, Claud. cap. 7. it is com- 
monly inſi nuated, that his conqueſt” in Britain colt no blood: 
Our countryman Bede, we may ſee, was of that opinion, becauſe, 
in his account of Claudius, Bed. Hrcieſi H, Gent. Ang. lib. 1. 
cap 3. be copies Suetor's words: But Dio Caſſius, from whom 
we have the woſt particular account of that war, gives a quite 
different relation oſ the matter; he tales notice of at leaft four 
battles, fought with the Britom (before Clarins came over) by 
Autus' Plautius, who had Piavits'Vefpaſian, Flavius Sabynus 
and Hoſidius G eta, that commanded under him: lu the firſt con- 
fi, Cataraftacus was defeated; in the ſecond, Togodumnus, 
und as-may be infeired-from Z)i0's words, was afterwards flain : 
Nrom his manner of deliveting the ſtory,” all theſe battles ſeem to 
have been fought to the ſouth of the river Thames, and north of 
the Fylua Anderida, excepting the laſt; and that in the firſt 
campaign, the conqueſta of Plaurius could not have extended 
beyond Kent and Surty; for, it is likely, Dio Caſſus Hist. Rom. 
16,60 Claud. and pi 968 that the two firſt actions happened 
about the ſkirts of the Sylva Anderida, eaſtwards of the river 
Medway; and the third Which held two days, on the banks of 
that river; becaoſe the Brjions tetiring' from the river, where 
were -roured two days ſucceſſively, aflembled their forces 
again before” their fourth overthrow, in that part of Keyr that 
borders on the Thames, not far from where it falls into the ſea ; 
and having eroſſed the river, were followed by Plaurius's Ger - 
mans, and put to flight on that fide, which was the fourth action 
mentioned by Dio: Claudius being ſent ſor, comes the ſecond 
r with. powerfyl ſuccoury ta Plaut ius's aſſiſtance, who with 
E Waited his arrival War the Thames, probably where he 
quartered in the winter, which, 'perhaps, was in that large 
camp, ſtill to be ſeen not far from Brom/zy in Nunt, on the river 
 Ravenwonrn,; Camden' Broran. dir. 169 5 Col. 213, c. The em- 
ror joining him Dl. CN ft. Rom. lib. 60. p. 659. imime- 
. Lately — the {7þames 3/ overthrew the Hritons, poſted wa 
2 | . - , the, 


* 
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a CES! advanced to Qynobelinis chief neſi- 
dence, Camaladunnm, and took; irg them after 
mage of 3 | ut 

dering therefore, that Candles Raid but) — * this 
iſland, ibid. p, 680: we muſt conclude, that he made grear-dif- 


tch ; wd that be could only make his progres theo! Ky 
7 — Middleſex and Surry : As to what heſides 


2 bx, Hertford 
tes to the war in the time of "Claudius; we have no 


jo — account from 2 io, than that three years after, Titus reſcu d 
his Pather Y paſian, ; when in great danger; but where Su,iᷓu 
treats of 4 lan life in cap. 4. we are told, that, hen that 
emperor commanded in Hritain for Claudius, be fought 30 bat- 
es, lubdued two of the mot powerful nations, wom 40 towns, 
and teduced the I f Wight oe” which  ations,\ befides what 
might have been id . books of the annals, Tacitus in 
other pieces of his, as in Yirs Agricol. cap. 14. largely hints, 


that in the reign of Claudius, 3 9 — and ſuc — 


in this iſlend; ſhewed to the world his conduct and 
military affairs: The ſame is alſo taken notice of, by Zo Goſ. 


in Hi Rom. lib. 65. 36: And his, conqueſt of the J of 
Wighs may tongs 2222 hi, efion in Hritain was 


— —œ on the. channel rather than in 
x mes og fince therefore the climate, the ſoil and the more 
ready conveniencies for - foreign trade and correſpondrner, this 
part of the country might bly — numerous, as ſtout- 


and as experienced a peop (becauſe Cæſar takes; 
notice, de bello Gall. Nh. 3» — 4 


Venets in their revolt, but uſed to aſſiſt the Gaus in molt of 
their wats againſt the Romans ibid. lib. 4) and ſince no hiſtorian 
afterwards mentions any diſturbance given the Romans from the 
ſouthern parts, we may conclude, Jeſpaſian entirely ſubdued 
them ; and that — he left. the iſland, the methods he eſta- 
bliſhed for ſecuring peace, were nomays inferioc to ale he * 
ſhewn in making war. 
The Romans well knew, that thoſe who were ſtravgers 
civility could not, without great difficulty, be kept in — 
ence; as ſoon, therefore, as the countries they had conquer d 
wand reduced to ſome degree of quiet, they endeavout d to make 
le in love with their government, by introducing their 
— 2 uſtoms among them; from that inconſiderable 1uftancg 
recorded by Pliny 1 bib, 13. cap 25, we may ſce, how ready the 
Romars were to oblige bs peop + under their power with * 
carjality that might entertain their ſenſes, in ne e oo 
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se anchobiey they fe over e Ils tells us cherries 


were not know” in Hay till the 580 year of Nome, when 
Z. Tucullus firſt deousvenbem- thicker onras, and that 
in 120 years they weremficrens'$ ſo much, that nor only ſeveral 
other countries but Britain was alſo ſupplied with them, 
which muſt have been about three years ufter Clandlus himfelf 
had been there; the aſus} landing from Rome — dau in 
the county of Nen, that fruit was, undoubredly, fitlt planted 
there — the ſoil-agreeing well with it, may be the reaſon, 
2 belt and greareft quantity of it "is fill to be had 
n NTT d N ers * 4 A.. 
in the ſecond year of his lieutenancy in Nyitajn, 
when in winter — the fame makims Which 
Tacitus calls {aluberrims con ſnia; and as may be inferr'd from 
an exprefion'of Cut de bello Gall. lib. 1. dt the 'beginnin 
(where ſpeaking of the Belge ad the braveſt people,” becauſe 
utter ers do the politeneſs of the Nomum province) condu- 
cive to the ſume end, to wit, to gain the it, mk ing 
them acquainted wich the Romer manhers; he not only in 
private perſua ded them, but he publickly belp'd and encou- 
rag d them © build places for public aſſemblies and 
private houſes after the mode ; he rook care to have the 
principal youth inftrated in the liberal arryy be allut'd them 
to affect the Nomum dre; and laſt of alt to engage them the 
more firmly, gave them's taſte of the Noman luxury and good 
fellow ſhip, by introdueing the uſe of ſhady piarza's and baths, 
Tarir. Agrio. cap. 21." ard their way of banqueting : But here 
Tacitus may be underſtood to ſpeak of what was done in order 
to civilize the northern parts of Britain, where Azricols's 
preſence was requir'd; the ſoutheru parts being, we may ſup- 
e, ſoftened and quieted by the ume methods near 40 years 
hen reduced by epa n. 
From thenes it may bo inferr'd, that ſhould no other ſigns 
of the antiquity of theſe works be found ; yet would the bath 
denote the vge of the pavement; and ſot it near us high as the 
moſt — time, that the Romans had any real authority in 
As by the loſs of ſome of Tacitus: Annals, we may have 
been depriv'd of the'moſtearly hiſtory of this country, fo hke- 
wiſe for want of ancient religious houſes, there has been lirtle 
or no account leſt of its Circamſtances in the times next after 
the Rowan authority expir'd in Hritain. Malmsbury, de Geftis 
Pontific. Avg), Lil. 3. fays, that in his time there were in this 
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only the Abbies of Bartel and Lenves, and thoſe not long 
fore crefted ; the carlieft mention made of it ia by Bede, Hiſt. 


678 being turn'd out of his dioceſe of Northumbria by king 
£cgfrid, ſeitled at Sſay in Go, and ſtay d five years, labour- 
ing in the converſion of the neighbouring parts; but without 
any other account of the county, than the | miſerable ignorance 
the inhabitants and the number of ies therein: Had⸗ 
ſpent moſt of his time in the m ies of: Wiremouth and 
arrotmo, and travell'd little; ſo that conſidering the diſtance 
from thence to this county, and the different governments and 
intereſts that lay between, he may well be cxcus'd for the felv 
particulars he has left us of it. 

The next records are thoſe of | Z:ibelaverd, 
Saxonicam and Henry arch-deacon of Huntingdon: But the 
more cleatly to apprebend the ancient ſtate of this county, con- 
ſult the beſt map of it you can procure; and at the weſt-end 
you will find Heft-harting and Stanſted, fix or ſeven miles diſ- 
tant from each other; imagine a fſtreight line drawn from 
Harting to Bourne near Peven/eys and another drawn from a 
point, which muſt he a little fouth of Stanſted, to 2 
ſtone what lies north of theſe lines is the Weald or lowlands, 
formerly the dy v Anderida: what is 35 between 
theſe lines, and bounded: by the ſea, from PBrighthelmftone to 
Bourne, is the | Downs, ſo famous for their pleaſant ſituation 
and — jutbe part won of _ — . _ 

ign ground, terminating. like a wedge at Brighthelmſtone 
9 two laſt parts — thoſe only that were inhabited in 
Jedes time ; they contain no more than of the whole county 
which mult be the reaſon, why Bede Hiſt. Eccle/. lil. 4, cap. 13 
ſaid, that Suſſex conſiſted of no more than 7000 families or 
farms; whereas, in another place he computes Kent to contain 


15000. ; 6-307! B | 

ln the three accounts above mentioned, vis. Erbehvald Hiſt. 
lib. 1 . Chronic. Sax. Arn. 417, Hen. Hunting. Hiſt. lil. 2 
it 18 agreed, that in 47, Ella, with his three , Cymen, 
Wizencsng and Ci ſſa, landed his forces at Cymenss-ora (which, 
from-a' charter of king Cedwallas to the church of Selfey, the 
learned Camden proves to be about Wirrering near Selſey) 
not far from DDD he routed the Britons, and drove them into 


the Hea/d Andredefleige : Their farther progreſs is moſt dif 
tinctjy and naturally deliver'd by the arch-deacon of Huntimdin 
to the following purpoſs; the Saxons pollcls'd themſelves 
Vot., VI. 10. 474 of 


Bacigſ. lib. 4. c. 13. who informs us, that. Biſhop. Wilfrid in 


the Chronicon | 
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eudſere, ſpreading 

year after their landing in Britain; 
ſtill more boldly into the country, 
e Britons met at Percredesburnge, - 


Saxons; if 

elv it, their progreſs muſt have been from welt to 
ſo much "Henry of Hunringdon's words plain] imply; 
farther, they were eight years about it; Which, if ve 

of the country, will not be ſurpri 
that it ſhould take up ſo much time, unleſs their forces had been 
very confiderable, which we have no warrant from any hiſtory to 
ſuppoſe; for, the Weald, then uncultivated, muſt have been very 
difficult to paſs, even in the drieft ſummers: The Downs, like 
a wall (with a terraſs-walk on the top) have a very ſteep deſcent 
into it, their whole excepting, that every 10 miles or 
thereabouts, they have deep channels thro' them to give age 
— —— ſea; — what 88 table, 

ing thus cant out into 1o/ many parcels by rivers, 

2 — than theſe cantons, 16 there 
been any forces to defend the paſſes that ſhonld have been at- 
tempted ; the rivers being deep and muddy, and the * rorafſes'6n 
each fide broad and : Hence we may conceive; that it was 
no very difficult taſk for the Hritons to defend,” nor an caſy one 
for the Saxons to gain the country; and indeed, the ſeveral old 
camps, ſtill to be on the Downs, plainly ſhew, that ſcarce 
5.77 be ing a ſcene of war: Mr. Camden "mentions 


an 

bet two, Ci ſabury Cbentbury; in the new edition of his 
works Dr. Harris has added three more; a Roman camp at the 
Brile ' near Chicheſter, St. Noot g. hill and Guns- bull near the 
weſt limits of the country: Here Dr. Tabor gives an accouut of 
the reſt, in which he firſt takes notice of thoſe on the north edge 
of the Downs and that overlook the Weald, 
Pirſt, Chenkbury, mentioned by Mc. Camden, is circular and 
about two furlongs round; two miſes weſt pe and about 
three miles north of Ciſibury; eight miles eaſt from Chenkbury 
and over Poynings, there is u very large camp, of an ovab figure, 
no leſs than a mile about, acceſſible at one narrow neck only, and 
that fortified with a deep broad ditch and a very high bank; this 
camp 
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eaſt of the Downs ; 
it goes by but a cor - 
ruption of it ſtill re- 
tains its Hriti ſcarce three 
furlongs in ci and the 
22 r= 
: the out- 


time 3 near a 

much „ ; 

made to power, that might lie there to be a check upon 
thoſe in the ſtrong camp, and prevent their making excurſions to- 


ws 2 
ö 


and in the pariſh of Goring; Ciſibury four miles 
a of Sreyning : Hollinghury is - only — in the mid- 
dle of the Downs, two miles north of n and three 
miles ſouth of Dirchling ; it 18 ſquare; the Portę ſtill remain; 


and it contains about five acres: A mile eaſt of Brigiheimſtone, 

the top of a hill, half 4 mile from the ſea, is a camp, with 
à triple ditch and bank ; this alſo is a ſquare, only the corners 
are round ; the outermoſt trench meaſures about 4 of a mile: In 
the pariſh of Telſcomb, about five miles eaſt of the laſt, there 
are two. camps, but both imperſect; the cliff is a ſouth to 
one, the other is a mile diſtant from it; their weſt fides are both 
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uſe of, as the ſword; and laſtly, that unleſs the aggreſſors were 
— numerous, eight years was no long time taken up in diſpoſ- 
an 
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weſt, is a fortificatiof, eilled the Caſtie its banks are very hi 
and its figure neariy 4 half-oyal contaniing about fix-acres; for- 
merly ir wight be Jather Betaule the cliff, which forms the dia- 
meter, mqulders away more or leſs every year, and fulls into the 
ſea: Near a mile. caſt of SHaßord is another fortification; alſo 
called the Caſtle, bounded by the cliff on'the'fouth'; its ſigute ia 
almoſt ſemicitcular; the trench and rampart ate large, inclofing 
12 actes: The laſt camp is three miles eaſt of Cutmerr- haven, 
near a n 175 coming up from the fea," called Burling· gap; 
it incloſes a hill called Be/}rout of a half oval figure ; the works 
ate of the fame figure, and meafure about 4 of a mile; here alſo 
the cliff forms the diameter. 
Tho neither hiſtory nor tradition have handed down to us any 
account, when either of theſe works were made or by whom uſed 
(excepting Ci/s by Ci Ja) yet from this view we may con- 
ceive, that the calamity of war once raped in all theſe parts; 
that the ground was diſputed inch by inch; that in the attack, as 
well as defence of it, the pick-ax and ſpade were as much made 


the inhabitants of ſuch a well ſortied country. | 

Some may imagine, that ſeveral of theſe camps were made by 
the Danes; but by what may be obſerved from the hiſtory of 
thoſe times, that people ſeemed not to be ſo forma] an enemy, as 
to prolong war by encampments ; their was to the ir — 
that always attended them; ſo that, when likely to be — 
oppoſed, they betook themſelves to their ſhips, and fi ly in- 

d another part, where was leſs oppofition ; and what they 


Could not carry with them, they deſtroyed with fire and ſword. 


The archdeacon of Huntingdon, in the dedication of his an- 
nals to Alexander Biſhop of Lincoln, aſſures him, that he com- 
piled his hiſtory from chronicles, preſerved in ancient libraries: 
There is therefore no doubt, when fpeaking of the Saxons here, 
he had good authority to fay, as above quoted, ry; magiſque 
ſibi regionis ſpatia capeſſentes; and that it could have no other 
meaning than that they carried their conqueſt from weſt to eaſt, 
in Jon ann, that is, lengthways ; had they entirely made 
themſelves maſters of the country, it would have been too late 
but "before they had wholly gained it, the Brirons aſſem 
-againft them; the Saxon chronicle ſays neah, i; e. prope 5 Erhel- 
werd ju#ta; or as H. Huntingdon has it MHertredesburne; 
where there was ſuch a bloody battle, that each fide tetired, and 
left the field; the Saxons were ſo greatly diminiſhed, that Elia 
1 1 / was 
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was obliged to ſend. for more forces z this action was in the ninth 
year after Ella's firſt landing in Britain, three years before Hen- 
gift's death, A. . 485 ; it 1o weakened Ella, that we hear no 
more of him, till he received his ſaccogrs from Germany, which 
did not come, to H, Huntingdon, till the firſt year of 
the Emperor Auaſtaſius, three years after Hengs/t's death, and 

_ fix years after the bloody battle, wiz, A. D. 41. 
Eila being thus reinforced, moved again, befieged Anderids 
2 | 2 urbem munitiſimam) and at laſt 

the 5 and aſe, the befieged made fo ſtout a refil- 
tance, be the barbarity of putting all to the ſword, and 
razing the city, which in Hunting don time remained deſolate. 

As to the field where the battle was ſought; the Saxons ex- 

their power eaſtwards, the check that was given them, in 
all bility, mult have been where they puſhed on their vic- 
tories 3-and'it being near Percredesburne, this Bourne near Pe- 
ven/ey may be the place, fince it ſounds like the latter part of 
that name (for, there being no weſt Boutne that it relates to, its 
name may rather be _Z5bourne than Eaſt-bourne) and like wiſe 
that Anderida, the Britons laſt ſtake and ſupport, was not far 
from it : It 48 probable, therefore, that the battle was fought on 
the Downs, between the laſt mentioned camp at Burling-gap \ 
and Eaſt-lourne; tor, there are no where on the Downs, marks 
of a greater than there; becauſe from the top of that very 
high cliff (by the inhabitants called The three Charles, and 
by mariners Jeac hy- head) to Willingron-hill, which is four miles, 


the — is full of large tumuli or places of burial; and in ſe- 
vera 


parts within that tract, where the poſition of the ground 
ſeems to, offer, there are trenches and banks, which one 
would imagine were breaſt-works made to defend the front of an 
-army;:and the rumuli on each fide of them ſeem to ſhew, there 
was no {mall Arneche, in forcing as well as in defending them. 
Mr. Somner, in his Roman ports and forts in Kent, p. 106, 
does not approve. of fixing the fituation of Anderida at Newen- 
den, and is inelined to aſſign ſome place in Suſſex for it; but 
from a modeſt deference to the opinions of the learned Camden 
and Seiden, he drops the matter. 8 f 
But to come to what our more ancient hiſtorians ſay of it, 
Hanny of Hunting don ſpeaks of it to the following purpoſe; and 
becauſe the Saxons ſuſtained fo many loſſes there, they deſtroy - 
ed the town ſo as never aſterwards to be re built; there 18 only 
ta be ſeen a deſolate place, the ruins as it were of a very mag- 
niſicent city, Matibhew of Weſtminſter ſpeaks to the __ 
_ 3 


of * 
—ͤ— ——— — — 
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eight years Ella had enough to 


not the leaſt hint from any of our hiſtorians, that Anderida 
an eye-ſore, either to Hengiſt ot bis ſon Ek after bim; or that 


enden: Taking no notice, then, of that. fi 
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purpoſe; * and there lla reſided with his three ſons, and be- 
gan to inhabit that country, whach to this day is: authſer, 
or the country of the Hh. u. From the above: quoted 
paſſages; it may be ſuppoſed; that the where city 
Rood was not quite forgot, in either 2 
Henry of J e 2 older hiſtorian by 200 years ( 
Newenden been the place) his words might have been true, in ſay- 
ing it was deſolate; hut it is very improbable; that Aſart be of 
Weſtminſter have faid fo. hkewiſc ; ar at leaſt, not bave 
taken notice of the ali of piety and charity of &ir. Tho: Mbuger, 
ho, in his time, had newly: crefted-a at Newenden 
( Camd. Brit. Kent, Edit. 1695, col. 2119 cor the Carmelites 
who came from. Paleſline: But to let that ꝓaſi, what authority 
Mr. Camden had for ſaying ibid. that Hangiſi lent for Bila out of 
Germany to hely him to reduce Auderida, does not appear. 
From the above-mentioned accounts, and others that might be 
produced, it is plain, that Hengiſi was dead three 24 
the ſiege of Anderidat In waer life time, we find,” that for 
in Jaſſer; and the blow he 
had given him the ninth ycar at Mertredesbuxut, obliged him to 
be quiet the other two heats of Hengiſt's life, till his ſuccours, as 
above-mentioned; came to him from Germany; beſides, we have 


— 


Was 


Alla aſſiſted the Kentiſh Saxons, or they Ella in reducing it; 


therefore, this muſt be a ſuppoſition only of Mr. Camden s, in 
order to confirm the notion of Anderidas being at New- 


tion, we may 
conclude; that Nemenden is on the NKentiſb fade of the Linen 
(for, ſo the river Rother-18 called in the Sunn annals Chron. 
Sax. 4. D. 893. and by Matthew of Weſtminſter #.;bift. AD. 
892 ; and the mouth ot it is called partus Limeneus and Limene 
by Erhelwerd, lib. 3. cap. 3. A. D. 993 and by Han. Hunting- 
don Hiſt. lib. 5. Alfr. * 19.) and that Kent having been 
ſubdued by Hengiſt and his Sarong, nrar 30 years beſore; the 
toun at mouth of the Linen, and the teſt, if any up the 
ſtream on the Kenti ſh fide, were alſa part of their conqueſt. 
Furthermore, after it had coſt Ella ſo much time, and, no 


doubt, pains too, in reducing the plain ground of 8uſſex, it is 
ely 


not likely he ſhould ſend for more forces out of Germany, to 


carry them zo miles thriꝰ the difficulties of a large wood (which 
he muſt have done if Newenden were the place) to beſiege a 
city, ſo far from his own, and within the * — 7 
6 7 pectany, 
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e if chow be ay . 
— nter above: cited; v ha, aſter relating the fad 
reaper cxy-of * rberids; immediately ſyub-. 
joins, Ella and his foos refided there (i. — 
— groeus ſO CU fot rs to-culrivare 9 
count A 00D - SORE 20'S 
n the laſt place, fromthe uſerhe Romans made f desde | 
it is not unlikely (as Mr. $owner, in his Roman: porrs and forrs 
— 1 ; for, 
ſtations, under the'Profetius littoris $8xonics, where 
forces were quartered, to have à watchful eye on the fea, when» 
ever the Saxon pyrates came to infeft che coaſt, we may ſuppoſe 
it, like — of the garriſons under — — 2 — 
beer for the far ler, as were. Branodunum," i; e. Bran- 
caſter, Nor. ra. e 162. at the : north 
point of Ar Ok Gariannonum, * North-Yarmouth, or very 
near it; Orhona, Irhanchefter in Dengby hundred in Zfſex, 
ſame ages ago ſwallowed up by the feaj Reguibium, Recubver in 
Kent ; Ruunpis, Righborow; © Dubris, Douer; 'Lemannis 
(which we muſt look for from Chrox, — — e ——__ 
eaſt of probably, 
the ſea, on ground char hd e of its — 
Newendem lies low, at leaſt, eight miles ledore, on a 
turning of the river, — — have cut off 
any proſpect of the ſea: Add to this, that the Rowans having a 


Numerus, cohort or batalliom of the Turnacemſes, in garriſon at 


the Portus Lemanni s, u m e, that they were more privy 

dent than to plant another — watch the motions of the 

$ax08 rovers, 14 miles vp the little river, anger n 1 
ſea; —— cb goweuld 0 fer vice. 

— ch as would have the — Arderids to have 

| let them = ms Hen. — orell bi . bibs 6; 

er word ao th king of £ 


n the tame * ek great joy to Couirwie, 
hi ho was at dinner, a meſſenger brought him word, that 
© William Duke of Normandy had himſelf of the 


J ſouth coatts; and built a caſtle at 39. whereb ars, 
that Haſtings was not a deſolate place, in the days u ge 
rians who: affirm Auderidu was fo: If at Peven/ey'y that place 
was ſo far from having been raz'd'by Ella that even aſter the 
Norman conq ueſt it remain'd a ſtrong caſtle, where Odo Biſhop 
of Bayon and his fyrces ſuſtained a fix weeks fiege; and for-want 


this 


RS == 2 = HS CP RO _— » of o 4 9 
* ' ih nd ad \ p 4 ” : dad? ly U = . 4 4 * 3 


0 M BE M.04LR 8: be 
is time there is ſo much of Penen/op ing, that, perhaps 
R entire, remdine of builduig, 
. mae be fns 2 L000 4, 2918! 5 
From the arguments on the foregoing anthoritie e Anders 
muſt have been ſomewhere in Suſſen, not in the weſt, but caſt 
part thereof, and not far from the caſt· end of the Zorwns: near 
the ſea: From the bath, pavement, coins and bricks; it ia cer - 
tain, that the Romans had once an abode, and not à ſhort one, 
this place near Eaſt-buurns; from the great extent of ſoun- 
. about the place where: theſe were diſcover'd; there was 
a large town or city uy uf hoy; the common depth of thoſe 
foundations under the ſurface of the the buildings they 
ſuſtained were quite, levell'd or rad; and fram the (coals dug 
Le r cabbiſh, it is plain that part thereof was 
burt: All-which circumſtances agree. pretty well with tho 
account iven us of Anderida. Von sbant ot r r of 
The ion like wiſe of a toun io this place, gives ſuſſi-· 
cient reaſon to ſuppoſe, it was a place of importance, hence 
it had its name; no part uts being any ways fo conve- 
nient for a ſæcure ſettlement, or for ſuch. uſe as: the Nomans 
ight have occaſion to make of it; We ate inform'd by Ceſar 
40 bel. Gall. lil. 3. that the maritime patts of Britain (ſpeak- 
ing of what he himſelf ſaw, vis the fouttr-caſt ) wete inhabited 
by people ſrom Belgium; and that they call'd their ſettlements 
che name of the places ſrom whence they came : It was 
the gpinion of Tacitus in Fit. Agric. cap. 11. that thoſe. 
who inha —— yon Bp * from > 3 heaps 
Hif. Arcle/. E. Ausl. ib. 1. cap. I. 1ays, t it was the 
—— time, that the ſoutheru part of the iſland was 
peopled from Bretagne: In Cæſgar'n aries lib. 3 and 
7 mention is made of the Andes, a city and people belonging 
to it among the Caltiæ, inhabiting on the ſea-coaſt: Time 
varying the names of things, near 200 years. after Ciſar, No- 
lem calls the city. Anderidum;, and near 230 years after him, 
when the Noritia Inperii, now extant, was in uſe, the-Glaſſis 
 Anderetianorum, Pancirol. Comm. in Notit. Inp.  cafti 50, 
5.19, 180, is regiſter d, and the refidence | of their admiral 
find at Paris: From whence it is to be inſerr' d, that tho? the 
capital of the, Audet might have been Angers neat 2 
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yet their country had on the north che.  Zritiſa. channel; and 


on the eaſt the Seine for its boundary the Brisiſh caaſt about 
Eaſt-bourne is the neareſt of any to the mogth of the ine; 
therefore, according to the uſage before Ce/ar's time, the 

name 
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aekonſtech for! Moreover, 
phce fr . moſt be ſeated,” 2 7 oe 


wy a+ Srl Lo appel tion to 

the lar 99d, of 7 ent 175 vs eb 1s bf the Was 

e Uri ade Kors ererey rears near the 
hore alin ner en from the 


it 3 ite od the le oer . „ üg —— — 
but then the diſtance was Far All other Parts of the coat, 
the ie map is Minder d by ble pr Wh 1: 
— tra the want of a navi gable 7 — ide ſpot "4 
where this old en ſegse e / Howe” ind * 
amy for imporrnte and plesſure; here, ke wed ge, 
ends the fly 25 of the nthre has spend ie Hike"; 
2 triangle having each ſide half a mile jog. ; ; tOWar 
ſewow the touth-fde, x is fenced by i J6w 48.5 12725. 
and in fome' =y 20 foot bigh (in whit 'eJiHF there f iTto 
be ſeen a ang foundation, that' he acute angles, which 
ſhews it 1 1 en a fort rather than a d wel fa 1d Mp 
the north. Gd&- ia triorafs with % large #ivaler' 904 
water ; between the weſt Gdes and the Don, Mts" i [mall 
valley, by which advantage there was fürmerfy u harbour, that” 
coul oli ſmall flect ; the banks on Eur h fide of Hf plainly” 


ſhew, thavie wis fog art; but by weeds and grave? from 
the ſeag and by mod angually added, avis oßſcrenble in 


alloys: vide'Phik Tam. N“ —— 41" is" mow fo rats d, hat ir 
is never overflow but at high ſpring tides q uhen A ſtropg wind 
drives the! waves into itt This harbour muſt have been zoos 
ſecuriry' to pare of che welt ſide bur" what” other "works "there 
might have been io de ſend it from the end of the harbour to 
the moraſti cannot be determined, breauſe the” intermediate 
ground has been tor ſeveral ages in tillage.” It is eaſy to ima- 
ine, of ber i ance a town; fortified” at this place; muſt 
ve been in thoſt days, hen the only pat by land from the 
welt to the caſt od of the ct was threbgh it; for, other 
there could be none, in levers} miles north, unleſs the lands in 
gy re which ace full very-oury” and o, bad been well 
ain F - +14 
As the fitaation nnn it ; pleaſane 
withal ; for, the ground is high enough for 4 good — ect of 
the neighbouring lowlands,” and the country towar attel; 
befides, it has 4 commanding view over that bay, which is 
between Brachy bead and "Haſtings i If the uſe the Romans 
made of it, was to gü ard the coaſt, there was this advantage 
belonging to it; to wit, that a centinel on the top of —__ 
Vor. VI. 10. B b b 
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378 ME MO TAS Y the 1 
not two tiles from it, might, in u clehr dag, without turning 
his body, ſee? the J f "Wight, the hills in Frunct near 
Bologna and the Neſs, w Kent ; ſo that from the Neſs to Why 
it. uſt have, been à ſmall fail that could eſcape his eye. 


Remarks" on 175 1 of an did R . n Ioſcription 
Found in the 5 
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| En nd; by; De. 7 f £01 
Tranſ.'N*356, p. 813. a 7 ds 1 1 
IX. uni maaſerib'd no lefs than 20 Raman inſcriptions 
(eta of which were quite nem) be found in the 
remains of the ruins of he famous Pit, wall built by the 
Romans-to ſecute themſelves againſt the inc urſions of the natives 
of that part of Britain they did not cate to conquer; among 
them the following inſerĩption tho broken, and in great 
illegible, ſuſſices to fix t name of one of the antient nations 
of Hritain, that has hitherto been greatly miſcall'd ; it is to be 
en on the {aid wall, about two miles welt from Lonercroſi- 
72 70 near the confines of our two northermoſt counties, and 
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Here it is obſerrable, that the laſt A of the ſecond line has 2 
mark that follows it, not unlike the laſt ſtroke of an N; and if 
inſtend v A we put an N, we ſhall read it CIVTTATE CA- 
TYVILLAVNORVM,. which we cannot doubt to have been the 
true name of thar people, whom Dio Caſſius lil. co., calls 
Nau; and Pfolemy in his Geography "lib. 2, cap. z. 
more falſe ly Kdſury azvet, the firſt > having been miſtaken for 
This nation as appears , from Dio, were more powerful 
Goda t neighbours the Dobuni (whom he calls Boduni) and 
had, according to Prolem, Verolamium for their capital, 
Winch it is very ptohable, was the Caſſivellauns Oppidum of 
Ceſar: So that it ſhould ſeem, Caſſtvellaunus King of cheſe 
Catubillaum, when . invaded Britain, either gave his 
name to his people, of he took theirs ; but he was no doubt the 
moſt powerful Prince at that time in Briſain, fince by common 
conſent bf the reſt! he was made general of their united. forces, 
in defence of their country's cauſe againſt the Romans. br 
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- diſtant from the formet 3e 380, and from che latter 
diameter was 5% and to the naked eye it appeared like a ſtar 


not yer app ied to p of Perſeus, but form'd an J/aſcetes tri 


not quite 3 and 4. 


x GOAL 2 -- 6. 222 
obſerveriant on a Comet ſcen as Berlin; / . Kisch. Phil. 


Tran. Ne 3 p. 820. Tranlatel from the Lali 
M Kirch, obſerving the motions-of the beavenly bodies on 
IVI the 18th of mary 1718, N. 8. at F an heut after 
7 o'clock in the evening, happen d to ſpy. a comet towards, the 
north; it was next the right of Bayer s and g in the U 
minor, and appear d to the naked eye much brighten thay 6, 
tho' a remarkable ſtar of the ſecond magnitude; and tho my 


yet of diameter, and bright, eſpecially. 
paler, yet of a latger pretty _ pos 


about its center; when ſeen thro the teleſcope; itwppea 
a bright round nubecula; but no figns of a tail could be oN 
ſervid, nor could the Nucleus be diſtinguiſhied; it proceeded 
with a very ſwift motion from ̃ to g o'clock, ' having gone b 
4* and 35 as is collected from the obſervations. e tn 
On the 19th and 2oth of January the heavens were oyettaſtʒ 
but on the 2 iſt the comet was gone 4 pretty way from iti late 
place, and was found im Caſſopeia, where it form'd a triangle 
with the ſtars i and , to wit, at 3 45 it was in 19% 24 of 
aurus, and 49 54' N. Lat. afterwards at 9 1; it Was ten 
in 16 380 of Taurus, and 49 2. N. Lat. Moreover, it de- 
creas d much, and remitted "of its velocity, and beſides, ap- 
pearing paler than before, it did not ſeem io the naked eye do 
exceed a ſtar of the fourth; magnitude, nor did it proceed in 
its orbit above à degtee and a half in four. hours and +: Its 
diameter by the teleſcope was . 1 
Fan. 23, at 4 o'clock in the morning, the comet form d an 
Tſoſceles triangle with I and g of Caſſiopera: being diſtant (from 
each” 2* 41" and F {This morning it ſcarce diſpatch g 1% 


I in two hours time; at ten o clock at night it was ſecy-in 
4 a 


reight line with # of Ca lopeia and's Of Perſeus, avd.was 


Kis 


of the fifth magnitude. ee 
On the 24th of January at 6 o clock in the morving it oF 


with v and g of that conſtellation, and was diſtant from each 


2 


W | a 4c) 62.5: 

us far the Nouvelles Literaires p. 48, 44: where the 
etvitions on the 18th of January arc wanting, When the 
comet mov d very ſwift and was very near the earth; whence 
we miglit with greater certainty form a, judgment both of its 
true and dpparent path; for, it is evident that on the 19th of 
1 nn B bb 2 Jaun 


9 
. 

* 

o 

— ͥ̃ — — —— —— ——— — — ———— — — — — —jäũä— —— — — — — 
_ — — — * 25 _ — — 2 Ss * b * ou 4 — — i T 
: _ > >" "FI VR; —_—_— l _— G | 
| a _ of * 


— 


1 MP ming 2 | 
CA TOA eh ha ney PEE 


obſervations, fm Places of Wh rs meßtioned here, 

anren'd as takers from the GAR Brifan, MWheucc it o 
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I, the Nav. TLiterar. Berlin. we, bare FUR obſeryation "of 
Fr a frnall eclipſe of the * on. 1 1948, O. S. the ane 
57% at 1 75 by N 12 * ts r 10 
erlin b 
At Woh tuna e n roſe Geste ecli ips'd 34 ts. Ga ar 
limb, which fs leng N ame full * digits; the moe 
ended at 8 Y/ Fir 69, bc 60 * the vertex to the leſt. 
At Berlin the fun began to be eclips'd, immedime ly upon 
be s 0 092 at 65 4% or 30 andi. About the middle of the 
to t 35 TORS clear parts./in he ſus 
wth 24 4% 3 conſequently, 4 dig, 30 were BAD The 
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lire, on 7 Kawan ten Lund ear  Lanchefter ; 
9, Mr, Gale. Phal. rand. N* $57- p. 873. F 


R. Hunter having in Phil, —— N* * For, NN 


e * here 
ion Was Wund, and the time 875 Ks pear Ft bevy 


ern eftroyed, but having {aid nothing to explam the inſcription 
irſelf, Mr, Gate offers fome thoughts upon it; He dees not Git. 
te the thine of its undaticn, as fixed by the Dr, but begins 
ith the place where It was diſcovered, name ly, I 
Lancaſter in the Biſhoprick of Durban, which he is fully 
with the Dr. was the Longbuicus, where the Von, . 
a > leg 156. places the Niimetus Longovicariorum. 
was {cated upon lar — military way, about 4 
* as ant from Bincheſter, and ſeven 5600 Elt beter; the 
the Fiona, and the other the Findomors ut Ludin nus, as 
correſpondence of the numbers may evince; Nine beer being 
19 Roman miles from Ebchefter, as that i g from Corbridge, 
the exact numbers the 7inerary gives us between Vinovia, Vin- 
domora and e e what i = very . Bane the Ti- 
re 


nerury Which mult | y thro” this 
town 21 455 * Sus | PTdonora "and Vifiovia, does not 
take the, les 


and number of miles from the former to the latter of th 
farions: If Longovicn was founded, at the Dr. ſuppoſes, To 
curly as the time of Pulius Azricola, "and'if that 7inorary w 
compoſed by any of the Etnperors that bore" the game of a 
nnn, this Ration might have bern deſtroyed ot defertet Ari 
the wars with the Brrrons, und not being repaired till che rei 
of Fortan III. was omitted by the e of "the 4 
* not then in being, or A 50 uſe ko the Roma 70 


notice of ix, but” meaſures che way at the 8 


a be 6 weak 4 went for the” antiquity"of th 
— Ant perhaps Tore parte of it may have been deſcribed 
early 4s the reigns of thoſe Emperors, or earlier, "and" fuch names 
-of more modem places as arc found therein, might have been af- 
terwattts added; as occdfion required : As.a farther confirmat? 
A this comfeRture, Mr. Gale obſerves,” that this Mitce, Ager 
was repaired by Gordian, ſubfiſted even tin the run of "the 
man Empire in'Bricatn, as i evident by the mention of it in t 
Not iH 2  itg fo that had this journey, Her. 1, 4 Finite 
prætor. uſque, w which carries us from Vindomora to Vinovia been 


compoſed after the reign of Gordian, it would be very hard to 
account for the omiſſion of this remarkable ſtat ion town, as 
it 
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2 to have been, from this and ſeveral other inſcriptions 
therein. 


Mr. Gale takes th is opportunity tb rectify a mĩſtale in the 


little be hond, Castarrick in Lorlſhirę, divides it there into two 
branches, tracing. one of them to TZinmauth, and the other to 


Carlife ; but oraxs the main fiem.of jt, that rus almoſt direfl 
cu wards to Ne, * enton, Houghton, Bincboſ. 


welt of Berwick: It is in ſeveral 57 very entire and fair, 
inc heſter, the of it 
| being 0 1 .above the level of 
the ſoil, and no leſs than eight yards broad, and all pav'd with 
ſtones, that are as cven, as if new laid, as Mr, Warburton in- 
formed Mr, Gale. f un a een dh nies 
Having thus fixed. the ſeat of Longovitus, where the inſcrip- 
Ac er on, let us conſider next 7 . Þ WO 
upon due enquiry it will appear to have one 4 
ancient and vel poan hc ſtations.che Romans were poſſeſſed of i 
eie parts; As to its antiquity, Dy. Hunter has made it 
ble, that we 4 5 to look for it as high as Julius Azricols's 
commanding, goder Domitias in this iſland: As tq its eſinency, 
"the. inſcription. hich the Dr. gave account of in Phil. Tran. 
N. 334, 45 well as: ſeveral others found there, ate an undenia 
evi of; its being a place of importance: But nothing 
can put that mote ont of diſpute thun the firſt, which was fom; 
E ago tranſmitted by the hand, and which Mr. Gale in- 
lens here together with that in N“ 3 54, and the rather becauſe, 
lite ot hothiag has erer been ſaid upon it, and that they will 
give gieat light to each other. gem eee agen . 
The ſtons, on which the ſirſt ĩs cut, has been broken iii two, 
whereby. ſome of the letters are defaced ; however, it may be 
very, well read, ad follows: The letters PR E in the fourth Tine 
Mr, Sale takes to be a miſtake of the workman, having ſeen ſe- 
veral copies where they are ſo tranſcribed; that they od 
45 K 1s evident from the fifth line of the inſcript ion, which tan 
| us z Nd A ' 21 'N „ . 1 2 
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Auguft alen pains 2 curamt Marte Aarvlle Tat > 
Mao pr afe 29. Cohortis primes Legionis N f 
it; * 


From theſe tyo inſcriptions S guar together, it be ap- 
har they were pot only e under the ſame Emperor, 

15 by the care of the very ſame perſon Aurelius iin, 
tho' not in the ame year 3 The Emperor can be no Socher than 
Gordianys the youngeſt, or third of that name; the two' rer 
having been ſlain ſo ſoon after they had aflumed the purple, that 
it 1s ts improbabl, tb they ſhould hove en any orders borer ws yo 

108" New: 


ildings, in ſo remote 4 

FO as, Britain w „ — they were wol 
after a ſhort joint reign of ſcarce ſeven werks. 1 

Dr. Hunter in Phil. Tranſ. Ne 266. tells un, chat the. full was 
dug up about 100 yards | eaſt from a large ſquare; which had 
been fortified with a thick ſtrong wall faced with hey 
on, the infide and outfide of which, eſpecially towards the en 
are nothing but ruinous heaps of ſtone; and he cakes it, that the 
garriſon. lodged only within theſe walls 5 his conjectuse is de 
much confirmed by the account he gives us of the the la 
inſcription; within that ſquare incloſure : So that there Item 
have. been at this Longovicus a large town, avd-one f theſe 
camps called Caſtra ſtatiua, where the er lay: eee 
during the time of peace amd quiet. - 149 

The frſt inſcription tells us, that the Bare Gordiam bailt 
the Balneum and Baſilica a ſolo, from the ground; whereas, by 


the ſecound he appears to have been anly the repairer of t 


nn and Arnamentaria; wherefore, there might. po 


3% MEMOIRS of 7e 
be no town here, till the Romans the fit to 
_ deſerted camp at this place 3 and then E 
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| | zor. might alſo 
build che bath and palace or the reſidence of the Fropreror, when 
in theſe of Britain; the word Naſſlica importing both a pa- 
lace, and an edffice for hearing df cauſes and tranſacting all pub 
lic affairs: As this eminent building” was erefed* by the Empe- 
ror's command, it is an undeniable N ap of the _Jplendor of 
this town, as the large heaps of rubbiſh. and ruins, where, this 
inſcription was foynd,. are of its Jargenels and extenn 

he ſecond inſcription equally puer the being of the 4 20 
ſtatiuum out of diſpute, when it acquaints us with the rebaild- 
ing of the Armamentaria and Pruncipia mere, that is, the ar- 
ſenals and quarters either of the le n were 
called the Printi pes, or the place Where the cagles and other 
military enfigns were kept: It is probable, they aid not belong 
to one particular legion, bat to {everal, as they had occaſion 
to be . here ;. tho” the A Ptol. Leg. 6. 


Nie sr. locar. ſeems to have the beſt” title to them, as 
being aptly quartered in the north; whereas, the Legio 


ſecunda Anton. Hin. 12. Nor. Inper. 5. 161. and the Legio 


4 
ceſima_ Anton. Qin. 2, were generally garriſoned the firit at Ca- 
aun in Wales and Richburrow. an — 2 and the other at and 
about Cheſter; 80 that che monuments Camd. p. 335, 920, 


Phil. Tranſ. N“ 264 they have leit in the north were exefted 


by them, when the wars and other works, as particulatly.the 
walls 1 croſi the _ ws them thit fs which. be- 
ing finiſhed they returned to their gthers quarters, 
and continued therein, till — abroad Een Raw the 
vices: Mr. Gale docs' not pretend to determine, when theſe 
Armamentaria and - Principia firſt fell to ruin; ee it 
1 be when Hadrian, Lollius Urbicus and n bad car- 

their conqueſts farther into the enemy 's country, and hay: 


ing built thoſe fammpus walls; the relicks of which we £31 bs 


in the ſhire of Sterling in Scortand, and in Nori bumber i4v1d a 


rland in 75 that this camp might be thougbt vie- 
ls, the Roman ſurces being drawn nearer to and quariere 
upon the fromicrs ; and fo this fortreſs was Ae ayd ſuf⸗ 
fered to fall into decay, as the word conlepſa implics; and poi 
that it was deftroyed by any fire, war, ot other cycmy,. 1255 
age and neglect. r 1997 | tr 1968 

Tho' the word comagſa be wrote here with an N, there can 
be no doubt, but the pronunciation of it was, as we uſually 
find it ſpelt, gollanſa, a certain argument of the letter N be- 
* ; : , ing 
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(ills iche "of = wor! bafote ting. conkirants, 
8 ly N'S and NT, when the T was provounced bike an 


= fince the work men in thoſe days, as well as. ours, uſually 
0 


further proof of che foregoing alertion, Me. Gale explaits.s 


bie is 
. nd"thar all preo yantſh, if you infert the letter N and 
read” it UNT. 
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Amenlty but, in the werd T RIPU IAN, 


F „ TRIPONTIEN User 
TFPFONTIENSTS, the r of the O and V being 
quent; this Wil! bring yog to Trip or Dowbrides in 
Dampton ſhire, Arronin. Lin. g. tho Dy. Batrley' in his 
Antiquirates Rutuphie p. ar. tad it KIPUPLEN, 
and-fix the place whence this Numerus took its appellatiom at 
Richburrow in Kent, | Be HE" 


Hut to rotary to the camp at Zongoviens, it will be ay di- 
. s9ign 2 reaſon for its. being repaired, as it was for its 

eing _delcrted ;- unleſ the Proproters might judge it-adviſe> 
able, about the time of Gordian HI. ro fix their nce there, 
and confequently, re-fortify the old camp and form their ſtate 
and ſecurity ; and that it was not re-forufied upon any fuldth 
emergency, but for duration, is e idem both from the fer 
lobe Works that encompaſſed it, and from a body of force#'thar 
. cyen at the expiration of the Rowan: Bivpire and 
ut ity in this land, which, from its continuanec in the 

Vor. VI. 10. Ce e ſame 


r et er er _—z 
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ſame 3 hoy get the name of the Longoviturii, 
on 90. 176. E. ne 11G] ee ee bp 5 een 
L 2 who, under the Emperor, directed theſe repairs 
was Mecitius Fuſcus : As Mecilins is a diminitive of ' Macins, 
it is not guar he was the ſon of Mecius Fuſcus, who 
was Conful wi lis Dexter A. D. 225. in the reigg of 
"Altzarder' Severns: By this inſcription it appears, that this 
Matilius'was the Emperor Gordian's lieutenant and Propre- 
tor” in Drin; and as the name of Fuſcus ſtands in the fame 
in the one inſcription, as that of Lucilianus does in the 

r; aud with the ſame adjuncts both before and after, we 

, — fairly'conclude, that he was either his or fuc- 
ceſſor j but which, is impoſſible to determine. 
Aod here it may be remark d, that we never meet with a 
2 24 in any inſeription in this iſland, without 
e joint title of Propretor; and Tacitus himſelf in his Ar- 
hak 1. 12. cap. 33. cither makes them the ſame office, or at 
leaft unites the in the ſame perſon,” hen he tells us, in 2ri- 
rannid P. dy er Propretorem turbitle res exceptre; and hav- 


ing preſently after given an account of the manner of the fight 
with the Veni, ftiles him Zegatus, qud pugna filius Legats, 
M. Oftorius ſervati tivis detiis meruit; ibid. cap. 39. and a lit - 
le ſton he gre both the Tame ties to, A. Didjus; Oftorius's 
From theſe two monuments we have an account of the Ro- 
man arms and ißcence at Longovicus, and the nameg of 
2 Tegates and Propretors of Britain, that would otherw s 
| have been buried in oblivion, via. Cuius Tuciliunus and 2 
eil Fuſcus: Por, from Virius Lupus (ho was Proprætur 
and Legate in Brin about A. D. 208, under Sueruf, and 
Jul e that Emperor s coming into this iſland, repaired a 
bath burnt down at Lavatre or Howes in Torkſpire,' Camd. 
5. 762. Edit. 1695.) we have no where extant the name of one 
thaſe officers, till we come to Nonnins Philippus, whom 
. Cale takes to have ſueceeded the laſt of theſe; tbe ſtane, 
0 in Camd. Britan. p. $30, which was found at Old Carliſt in 
Cumberlarid, aod has preſerved his memory, ſetting forth; chat 
was Legate and Propretor, when Atticus and Pretextttus 
| ere Con ls, which was A. D. 242 the very year that out 
ordian went upon his Perſian expedition, and from which he 
ever teturped And as that Emperor left Nonnius Philippps 
.an, that.poſt, when be marched into the caſt, where be wi; 
murdered about two years after, it'is'bighly probable; chat he 
"WE, l 


5861s! 


reer 


vas the laſt Fropretor of his | and, conſequent} 


that Macilius Fuſcus was his , and that the re 44 
were be gun at us the Ba, oa 
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NJUGT.  EJUS. "TOTAQUE. DOMU,"DIVIN. -EORUNE 

G.\GORDIA: OB VIRTUTEM* APPELLAT. POSUYT 
UT. PRAFEST AIMILIUS. CRISPINUS: /PREF-EQQ) NATUS; 
PRO, AFRICA DE TUSDRO SUB. CUR; 'NONNIE PHE 
LIPPL. LSG, A600. -PROPRETO, ATTICO. KFT. PRETEXTA- 
FO. O. „ yt) eee eie 441 cot 97 
reer A QHORNAEt 
The perſon, who had:the care of | theſe, repairs both inthe 
town and camp; was Marcus, Aurelius Quirinus, Prefett on 


Yo 454 ry 48. 4 F O. 'M. * 4 * 

PRO SALUTE, IMPERATORIS M. rom GORDIANL 
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commander of a company ot foot 5 which Is another argy 
that*the' Propy — anus aud ; Fuſcus —— 4 
ceeded each other, he ſerving in the poſt under both 


However Mri Gale obſerves, tho the two ſirſt inſc 
bave been cut very near the ſame time, aud by the ſame, 
as appears by the ſorm of the letters, and manner of the ab» 
breviations in each of them ; yet the office that this Quirinus 
bore, is ſome what differently expreſſed in the firſt from what 
it is in the ſecond, if they have been 8 tranſcribed 
the firſt ſhewing after IRINO che letters PRE, C H. I. 
LG. R. which before Mr. Gale bad ſeen the ſecond, he was 
induced to read Præſecto Cobortis prime Longovicariorum, the 
Not. Inper. fol. 226. b. placing the pr efefins Numeri Longovi- 
caricrum at Longovicus ; that Numerus 
ſame eh, Pancirollus in his notes fol, 16. J. quotes St, Chryſo- 
and ſome others to prove, cobors erat qui vocarur numeruss 


but Mr. Gale rather takes it to be an indefinite number of men, 


which 7 ine ſcveral companies, independent of any 
legion : Vegetius 52 24 cap. 9. ſpeaking the Legact Euer f. 
toris, ſays, in guorum lorum nunc i lluſlros vires conflat Magiftros mili. 
tim ſabflitutos, in guibus nen tantam bine Lagianes ſed. plures numeri 
gudernantur by which it is plain, the Numeri were no leg N 
Pegs nor was the name ſo modern, as from the Noritia In- 
per. and Chry/oftom it might appear to be; for, we meet with 
Numerus Britonum, Gruter p. 942. upon an altar found in 
ranſylyania, dedicated to the nymphs, when the Emperor 
45 and Glabrio were Conſula, A. D. 186; and gnether 
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rene this rand, called itſelf ſo, 16 which of the legs per 


ion, or any other Mr. Gale knows of ; however, -as the 


enpt 

r Nau as all 

a Kingdom, here 10feriprions were made, he 
donde not Put it wad thet whuch' oatied miclt Gordana, tho 
the numera! Ai "of VI, be Smitted, only perhaps = 
2 Weed by ſoveral 4 
. ed wiel 
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* Cl re tn endes God men and 6:lanus were 
Confillithe frond time; that is, A. B. 188. undet the reign of 
Comodivs,- and e years before our Gordian came to the Em- 
ite ! At the lame place ab was diſcovered the inſuription 
noe before;' Where we find this ſame As 
Auſelf apr ord, whenee Mr. Gulf thinks it 
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or SCE Hy" 491 
— making ſuch rules and orders; ſor, the fame. pow- 
REIN 2. liberty for keeping! opcarock lewd —— 
"kbar — — i ble, a 
pers from receiving any injury there: leſt the 22 
h misfortunes — deter others from frequenting thet 
and conſequently the original defign: of their inſtitution 
from the entire Enki of the terenues: Now Mr. Beckeds 
finds, that, as early as the 1162, divers conſtitutions re- 
22 Lordſhip of M inc heſter (being alſo confirm d 
ing) were to be kept ſor ever, * to the old c 
— — time out of mind: among which were it 
following, vis. No Steu- holder to take more ſor a womans 
chamber in the werk than 14 pence; not to keep? open hie 
doors upon holy days: No fingle woman to be kept againſt bee 
willi that —— low her ſin: No ſingle woman 2 —_— 
ie with any man, unleſa ſhe lic wich him all aight till 
No 8;ew-bolder r — that hath the 
— — of Burning. en 
Theſe and Geral — ſtrictly obſerv'd, or 
the offenders to beſeverely puniſh'd : Now we are aſſur di that 
no ather diſeaſe can be communicated by carnal converſation 
with women, but the veneral, becauſe, that alone is roms» 
; and it is evident, the Burning was ce fo ;\'for, 
it been nothing other than ſome fimple alceration, heat 
or inflammation there would have been no contagion; and that 
adi — woman only, could not be communicsted by 
any venereal and conſequently, would not inſer 
A. eh 7 pat being comprehended under the reftraining arti- 
3 prove the diſeaſe much more antient 
reed 1 4 2 Abd . becauſe they were only A 
renewal of ſuch as bad been befor eſtabliſhed time out of mind, 
But to, cobfirm this farther, Mr. Beckert finds, that in the 
cuſtody. of ihe Biſnop of Hintheſter,/ whoſe you was ſituated 
on the bank · ide, near the S/ews, was a book written on Vellum, 
the title of which runs thus, bere begynne the ordinances; rules 
and cuffumes, 222 ag 
* er 4 myſchiefs and inconbenients that duyley bel 
there for , tall owte, to be rightfylly kepc, and due execute 
4 7 0 be don unto any perſonne within the ſame, One 
E BA begins thus; de bis qui cuſtedrunt. mwieres 
2 neß handam infirmitatem; it 


holder wethi his. en 87 2 
- woman ou 
2 of beep 109 wom: but har the 


be pate out. u 
Feet of wake if » Font fats He" Liv" f Hue hunvre hogs 
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chis Me, erke does from: #1 
that of Mr. Arden, who 
Richard Il. | 


idea of what we 


Urerbra: which deſcription gives us a 
— ſach, as labout d 


now call a ; for, 


under that diſeaſe, have made it evident, that their UrzvÞro 
is cxcoriated by the virulency of the matter receive from 


the iuſected woman ; and this excoriation or tion is not 
confin'd to the Oftiola or mouths of the glandalæ mucuſer, as has 
been lately thought, but equally affeck any part of the 
Urethra, that is not out of the reach of the impell'd maligna 
matter: The heat above deſurib d, which ſuch patie 
ſenſible of, as well now as formedly, is a conſequence of the ex- 
coriated Urertbraz for the ſules contained in the urine muſt 
neceflarily prick and irritate the nervous fibrits, and 'cxcite a 
heat in parts of the DUrerbya, diveſted of their natural 
membrane; which heat will always be obſer d to be more ot 
lefs, as the ſalts are dilored'wath a greater or led quantity of 
urine ; a thing Mr. Beckett has often obſerv't in perſons that 
have labour d under this infiemity in hot wemrber;”*when the 
— — matter being thrown off in greater quantities, the 
bear 2 tion to the quantity of the urine, and 
there waks irs diſcharge ar thet time lo much the more pain 
ful and troubleſome r | 
Thus we ſce 2 very and plain deſcription” of this dil- 
eaſe among us to be entirely conformable to the lateſt and moſt 
exact anatomical diſcoveries; here is no tone of the teſticles 
depray'd, according to Trajanus Petronius; no exulceration of 
the Paraftats, according to Rondeletius ; no. ulceration of the 
feminal veflels, according to Platerus; no ſeat of the diſeaſe 
in the rules ſemi nales or Preſſata, according to Bartholin,; 
| nor 


wn 


rasse SEALER. 


rate 


TILES Ker Seen., 1 8s 
nge in hole nd the eſtes at the ſame time, according to. 
a en ati others; who” Wave crroneonlly fd he eat ek 
this diſpaſe, and whole "Hotions" in this telpect are now july 
——— a finiple and true 1 gu 15 N. 
ation 4 150 year before 4 thole gentlemen oblig dt: 
world wittsthals lybolare "ts Fe 8 l <7 4 
Next, 4 to the ancient method made uſe of to cute the- 
Burning ; we arc not to expeRt the mealutes Sur . 
in choſe early times, made uſe of, fond be calculated forthe - 
removing any malignity in the mat or blood; of 7 
according to the practice in venereal caſes at this time; ecauſæ 
7 d on tie diſeaſe to be entirely local, aud the helle 
of the cute to depend upon the removal of the ſymproms': 
Hence it was they recommended ſuch remedies as were accom." 
modated to tho taking off the inward heat of the part, and; pure 
the excoria tions or ulcerations' of the Vrethre., Phe ela. 
for aceompliſhing this Mr." Beckers ſets down” from the ?abuye-+ 
mentioned Mr. Arurn, who wrote about the year” 1380 bi 
words are as followe, Im contre Incennivu viree tiriftrintrriut 
rx calorr & extoriations fiat talis ſyringa Ii. e. injels) lng: Azripe' 
lac mulitris maſculum nutrientis & parum zucarium, aleum viele . 
ſane, , guibus commixtis ger ſyringam infundatur, is" pn. en 
cueris Jac amigdalarum mali erat medicina, There 1s no doubt but 
this remedy, made uſe of to patients at this time; would in- 
fallibly take off the inward heat of the part, and cure thezexco- 
riations or ulcerations of the Urethra, by which means What 
iſſued from thence would be entirely ſtopp'd ; and this was all 
they expected from their medicines; in as much az, they were 
entirely uainted with the nature of the diſtemper; and 
nen imagine, but if the ſymptoms that firſt at- 
tack d the part were removed, the patient was entirely cusd- 
Mx. „ 8 2 ͤ od ob ets x 7 
anced, proceeds to prove, . Brenning or Burning i 
vececding, hiſtorians, and chirurgical aur 
others have all along 222 in England us d the very ſame 
term to ſignify the vcnereal diſtemper : In an old manaſcripe. 


95 | by him, written about the year 1390, there is u recei 


Breaning of peatill, gat men cl apegalle; ; 
ing an old En 40 505 ſor a Out Hr hey 1 


etymolo the word Apron, cannot be ignorant of this; 
and —— manuſcript, _— about 30 —— after, there 

1s 4 receipt for . by a woman: Son ED, ; 
a zealous.promoter of ion in the reign of Hewry VIII. 
Vor. VI. 10. D d d in 
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chapiter doth ſhew- of manns of n harlotre, 
notion of communicating the Burning is very particular: The 
ſame author adds, that If a man be burns with an harlot, and 
meddle with another woman within a day, he ſhall burn the 
woman that be ſhall, meddle withal; and as an immediate ro · 
medy againſt the Burn ing. he recommends the waſhing the 
Pudenda:two or three times wich white · wine, or elſe with ſack 
and water; but if the matter have continucd long, to go to an 
expert furgeon for help. In his 82. chapter, he ſpeaka of two 
ſores of burning; the one by fire, and other by a woman 
throꝰ carnal copulation, and inſers the perſon that is burnt of an 
harlot to another chapter of his for advice; pf he get « dorfer 
or two, ſo call'd from its protuberance or bunching out; for, 
about that time the word Bubo was moſtly made ufe of, to 


42 that fort of ſwelling uſually happening in peſtilential 
ea 


Hence it appears, that the burning, by its conſequences, - was 
venerea}, fioce every day's experience makes it evident, that 
the treating the firſt ſyrmptoms of the diſeaſe either by aftrin- 


gent medicines, or 2 them by cooling and healing the 


2 parts, wm enerally be 1 _ * wel- 

in t in, which we rarcly obſcrve to ha om 4 
other cauſe . 2 wy” « 
Mr. Beckett gives fome more inftances of the Burning: In 2 
manuſcript he had of the vocation of oh» Bale to the Biſhop- 
ric of 77755 in Ireland; written by himſelf, he ks of Dr, 
Hugh Weſton (who was dean of Windſor in 1556, but depriv'd 
cardmal Pole for addtery) as follows, © at this day is 
© Techerous Weſton, who is more praftis'd in the art of Br ech- 
* burning, than all the whares of the Hes, and again, ſpeak- 
of the ſame perſon, he ſays, © he not long ago brent a 
* in St. Borolph's pariſh'; the fame author ſays of him 
| 8 elſewhete, 
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elſewhere, * he bud been fore bitten with a Mac beſter e 
ra 


© and wil 


| not yet healed thereof” y;whith was a common p 

for the at that time, becauſe the Frere? were under the 
juriſtli of the Biſnop of Mincbeſter. Mich. Noud in his 
epiſtle beforo Steph) Gardiner's oration de ver obedient id, printed 
ar Nn m 1553, gives another inſtance of the Burning: And 
Milli Ballcin à phyſieian in the reign of Qucen Elizabeth, 


in u book he pubMh'd; call'd the B of Defence, Ste. prin- 


ted in #564, bringing in feknefs, demanding of health, what 


he ſhould do with a diſcaſe, call'd the French pockes; ab 


anſwert, he would got that any ſhbuld fiſh for this diſeaſe, 
or to bo bold when he js bitten to chynke thereby to be 
6% —— but rather to eſehewe the cauſe of this infirmity, 

andi filthy Yotten Burning of harlots . N 
From theſe Inſtasces it ſufffeientiy appears, that the firſt 
degree of the vendiel Aiſeaſe was äncientiy known among 9 
the title vf Burning; and Mr. Betkett affirms he could 


make it from his collections, that the diſeaſe, hen it 


came to be conficti'd, 'wis no novelty here in thoſe early 
H rt ü ee 
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Tranſ. NV 357. ps 840; * Tranflared "from the Latin. 


one body) ire very accorate, as having bren made with 
* tele(copes and the exacteſt micrometers. ro 
h April i 5th, t7t7, ob. 49 equated time, Mr. Pound 
obſery'd at Waſted, that Jupiter was'returr'd to that har, 
which on the 22. of "November 1716 in the morning he bal 
coyer'd 'With' his body, 46 in Pi, Tranſ. N“ e, And 
tert center was diſtant at * time from that ſtar (which 
1s He third of Gem in Caral, Briran.) :3' 22" towards the 
north, and at the ſame time diſtant from another 3 
ſtar (Which ig the fourth of Om in the fard Cater.) 25" 11; 
and with this the planet was almoſt in coranction. ö 
On the 25th of April, rob. 3, equated” time, at Nane 
Mr. Found obſervid Jupiter neat four ſmall ſtars, and preceed- 
ing them alh, and in che very dehnen of Cancer, as it Were; 
and the center of the planer was Uiſfant from e 13“; from 7 
1132"; frö 19“ 53”, and from g 27 3 
On PA 25th of April, oh: 7 Jupiter's center was diſtant 
from 2 85 373 mne , aud from 5 15 50 ⁵3 


and ' 


"THE following obſerva tions (which we have collected intb 


396 
and now he had paſo d all but F to which he tended, and which 
he ſhould leave the next day a very little below him. 


C7 
.4 
the 


MEMOIRS of the 


Almoſt in the ame moment, to wit, at 9. o'clock the: ſtar 
g was ſcen at London in the verrex of the Jſaſcries and almoſt 
uilateral triangle with the centre and third ſatellite of 
Apis, then diſtant fix diameters of Juptter to the weſt, 
only that the legs were a very little Jonger than the baſe ; and 
within a quarter of an hour, the angle at Jupiter centre, 
which at firlt was greater than that at the ſatellite, became 
ſenſibly leſs. | 1 b ** 
The three ſtars h, g. c are the 10th, 11th and xath of Gemini 
in Catal. Britan, according to which their ſituation at that time 
was as follows; h in 22 55” of Cancer, with 11' 25” N. Lat. 
in28' 25” of Cancer, with 3, 40% N. Lat. e in 29” 20% of 
ner, with 8' 5” 8. Lat. and the fourth ſtar F was diſtant 
from g 11 40”, from 1“ 30%, and laſtly from h 20' 36”, 
whence its place will be determined: From which it is mani- 
ſeſt, that Niue bad but very little N. Lat. and not exceed- 
ing half a minute, at leaſtif we arc to have any regard to the 
above places of the ſtars ; theſe things may be of uſe to poſte- 
rity in determining the motion of Jupiter's nodes, if they have 


Any. ' | 
On the 18th of Zune the ſame year at 10h. at London, Saturn 
was ſren from the Society's houſe in Crane-tourtvery near a teleſ- 
copic ſtar, from which it was ſcarce one diameter of his ring diſ- 
tant to the ſouth ; am a perpendicular let fall from the ſtar 
upon the line of the an/# met the middle of the caſtern anſa; 


this {wall ſtar, which is in no catalogue, was at that time in 


12 58 and of Libra with 2 435 N. Lat. nearly; it has a 
ſar accompanying it of equal brightneſs, 4 diſtant to the eaſt, 
and ſomewhat more ſoutherly, whence it may be cafily diſtin- 
goiſhed, and its place verified by any one that has 4 mind to it. 

At reh, zo“ the ſame night Wars was ſcen near the ſtar that 


preceeds the 35 of Scorpio, from which it was diſtant 7 16% as 


meaſur d by a 24 foot teleſcope ; and that in a ſtreight line 
produced thro” the bright ſtar 9 in the ſobt of Opbiuchus and 


- the faid ſtar; this ſtar prececds the 35 of Scorpio 30' 27” 
R. Aen. and is more ſoutherly than it 2' 28”, whence. its 


place at that time was in. 15% 24' 20” of Sagittarius and 
59 25” 8. Lat. but 9 of Ophiucus was then in 17“ 28 of 
agirtarius and 1” 47 38" 8. Lat. therefore, Mars precceded 
Rar 4 58” Long. and was more ſoutherly than it; 30”, 


After- 
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r of Seprember at 8 30 6 cquone vated time 
"Mars was ſeen ound to K the hooks r.0 in Ha- 
Fei 's ſhoutder 2 pol At 8“ 25" the i from 

ſtar was 2 y.2 

December 18* 20 ' equated time, by the coinc5- 
ei obſervations, Mr. Pound found, that Saturn 

— bright teleſcopic ſtar gear him 27' 1% R Aſcen. 
— was more ſoutherly thas the-$1d ſtar 2 1975 at the lame 
time Saturn preceeded x in ges train 15 25% 219 and was 
more ſoutherly than it 4 95 hence Saturn's hp Was in 25 . 
16 21) of Libra, with 2 22" /, N. Lat. teleſc 


| was at that time in 29 49 ee 33˙43˙7 15 


Januar. 1 Ales at Eh: vated time, Yenus was oblerve 
near two ral. Britan. ſhe was: more nor- 
therly than acer 2 Aten from the preceeding 32 307 and 
from the following 1) 307% the preceeding ſar was then in 1 
43.20! of Piſces with 40 10! 8. Lat. and the following was in 


1521 559. of Piſces, with 27 15! 8. Lat. as may be gathered 
—— * Haase ; ever, * 


January 18. 8" equated time, Jupiter preceeded uf in Can- 
cer's breaſt 30 20” o R. Aen. Ta ſoutherly than t 


ſtar 1415/3 hence Jupiter: 215 28' 20% with 36% N. Fi 


March 11. 10 36 equated” time Jarurn 1 
Virgo's tra in, and was more ſoutherly than the faid fixed ar s 1 


23/5 hence Wy was in 18˙ av of KN 90 pio, with 2 


' 87 N. Lat. fu accecding to Gat. Bri an. of x ** 
ingo inn 36400 Tie Gon: 4. Ne 
19 at 2 * I e and Ms = 

Weges Saturn preceeding 15 with a greater 4 
Declin, „ 

nts; 0 15 20/ at 155 Saturn was ſen, (having lately 
been in I ) but a very little. more weſterly N a brighe 
teleſco moe northerly. Whence't place of * 
fixed Tune 18' 30% of Libra and 2* A Lat. and 

reat 9 drawn thro' this ſtar and Saturn d to be di- 
rected to a ſtar of the fifth magnitude, omitted in Cara. Brie- 
tan. but according to Hebelius in the gulpis of the northern wing 


7 Lee and © which he a 67 10 of Libra with 14" 4 


at Wanſted, a perpendicular let fall 
pic ſtar on the line of Saturn's anſe, oe 
ceeded the centre of the planet about a diameter and a hal 


The ſame night 1 


the ving; but the Kar wa 4 307 3 


= 
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iy axis of the 'an/ie; agd at the fame time the extremity of the 
4 caſtern anſa ORs EN to be it « i between this der ant 
144 another of the ſame ade which was then diftant from &. 
4 zurn 24 48), to the north; but the place of the former tar Wis 
. 4 thac time in 38“ 18, 30% of Libra with 2% fr“ N. Lat. 
k J | | | | | 
1 ends, w | 
1 'of clouds: But on the day in the morning,” or 34 42 
. $7. 36 equated time at Va. 
4 was Mien from Jupiter 15 FX, 
3 Vu now becoming more caſterly 

35 


= ff —_ - 4 to W 
— 0 


ng 42 more Woher than Jupiter. 
" September 18, in the morning at N unſtel Fapirer was obſerved 
near Cor Leonie, with which jt was in conjunftion the preceeding 


„ ou ARE r 1 


1 day ; Stprember 15. 16 51 equated time, Jupiter's center was 
1 ile Cor Leonis 24 241, and at By 20% their diffe- 


Fag. I, 1717 at Weſtminſte? Mr. Stephen Gray obſerved ah 
appulſe of the moon to four ow wous ard under the ſouthern 
Was Obſerved by Hebehluf and Flam- 
a6. on March 33. 1683 O. 8. therefore, at 9 4 apparent 
ime tbe moon appeared gibbo ug, aged in e ir * 
Wich ide /preceeding "of The or Mars, which i the royth 
Taurus inthe Catal. Brita. and which at chat time was more 
2 han the tnoon's ſouthern lind 1 and f; dt ri“ 29 the 
cond ſtar which is ſmaller, atid the reſore omitted in the Catal. 
was hid a little bclow the thiddle” ol he öbſcue lind; at 12 h. 
24 the third and brighter ſtar (to Wit, the 110th f Taurus) al- 
moſt in the very time of conjundtion War alRtant from the por- 
ther, limb.s/ ;. laſtly, at 12 b..54 the following of the four ſtars 
(viz... 111th of Terri) was higher thah the northern limb 3. 
30% The place of the preceeding, or the 169th ſtar of Taurus 
gecord ing to the catalogue, was at that time in 18 12* of Gemini 
and 5" 18'S, Lat. the 115th ſtar of Taurus wits in 199% 26 Tf 
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of Gemini, wih 47 44 8. Lat, but the following, or the -1 24th 
. of Taurus was in 19” 4 of Gemini with .4” 48" and & 
8, Lat. The. ſcaond imall ftar, as 3 from other obſęrva- 
tions, was at that time in Ly 17, of Gemini and 5” Lat. nearly. 
On the, 16, of March following,. in the morning thera was a, 
partial cclipſe of the moon, which, was inviſible. here by reaſon, 
e 
the .the eclipſe t O clock, and t near 
Patus Ma wn 11 h. 42, 39”, pretty accurately.: Cambridge is 
in Lat. 42” 25 and more weſterly than. London; 74” or 4h. 44, 
as appears from ſeveral former obſervations, kD 
Afterwards on the g. of September in the Ig at the Roypl 
Sxiety,s, houſe in London ſome. obſerved the end of. a lunar ccliph 
4 26 3 25 wk No E and 
i r FT: overca 1200, till a 
d de e ee bo 
the 14. of September ig the evening, for t time 
moon returded after a long interyal to hide Palilicium; and/the 
Ry was extraordinarily clear at London, ſo that the moon and the 
ſtar; were ſeen ta riſe in the horizon at the ſame time; the immer» 
ſion of Palilicium wa at 9h, & 20%, the moon not being 3 
high, in the very middle, as it were of the caſtern limb, over 
againſt the northern part of that ſmall macula, which Heuslius 
called Stagnum Meridis, and Ricciolus by his own name ; it 
emerged a little below the middle of the oblcure limb at 9 h. 
8 2Q”: and in the twinkling of an eye ſhone out with all its 
ightneſs, whence likewiſe, appears, how-inconGderable. the dia- 
meter of io remarkable 2 ar Is Wes. . 

Qo the 23. of September in the evening, there happened a ſo- 
lar eclipſe ſcarce viſible in any part of; Europe; but we had tu 
obſervations of it from our plantations in America, the one at 
Philadelphia Lat. 40. nearly, by. Mr. Keith Governour, of: Pen- 
/yhoania, who ſaw the eclipſe already vegun (but that not above 
1 of time) at 11 3 about the middle there were about 10 
* eclipſed; the end was obſerved at 2 h. 46 35 accurately : 

e other obſervation was taken at Cambridge in New. England 
by Mr. Robe ; the beginning of the eclipſe there was at 2.3" paſ 
merid. at 1 h. 4) there were nine digits eclipled ; the * 
ended at 3 h. 3 10”, when the ſun was obſerved db a 24 
teleſcope to have entirely emerged, 

On the 5. of December, the moon had paſſed a little above 
Palilicium; Mr. James Bradley obſerved a pretty cloſe tranſit g 
and, when the moon was very n 

w 
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wich that remarkable #12cu/a, which . Ricciolis calls By ho and 
Hevelius Sing; and from ſeveral equal diſtances taken with the 
micrometer both before and aſter, be concluded that Palilicium 
appeared very-near the center of tke ſaid macula at 11h. 1587 
equated time at \JFarſted;' at 11 h. 15 42 Palilicium was dif- 
tant from the neareſt and ſouthern limb of the moon 5? 518 and 
Tycho was diſtant from the ſame limb 4 16”: At 11 h. 18“ 32” 
15 ſtar was in a ſtrait line with the maculæ, Tycho and Copey-. 
niaus, or Sing and Eins; and at v1 h. 25 2) equated time it 
was in a ftrait line with Tycho and Kepler; moreover, the 
moon's diameter was obſerved to be 32 435 FAITE 
On the 29. of January 1113 in the evening, at Woftminſter 
Pullen bar being prevent by cla, hey only evlyyed, 
ilicium, in vented by c only | 
that the ſtar had kai © 2648711 at 5 h. 52'; but afterwards the 
clouds vaniſhing the emerſion ended at 7 h. 20', over againſt He- 


*%® 


velius's Promonrorium Sarmatie Aſiatic. -  _ |» 
On the 19. of February in the morning, the ſame 
at the ſame place, the ſky'being overcaſt, could ſcarce ſee a ſolar 
echpſe; yet at 6h, 39 they obſerved two digits a Ea and 1 
aſter, the chord between the cuſps was equal to the ſun's ſemidia- 
meter: But at Wanſted Mr. Pound obſerved at 6 h. 54 5” apparent 
time, that the chord between. the cuſps was 18“ 30“; at 5b. 19 
it was 10" 18”; at 9h. 19' 30” it was found to be 8* 5”; and the 
_— ended at 7 h. 23 200 | | 
the 25. of February in the evening; 6b. de apparent time 
at Weſtminſter, the firſt ſtar of the Hyades in the Bulls noſtrils - 
(Bayer y) was obſerved in a ſtrait line thro'. the moon's cuſps, 
and conſequently almoſt in conjunftion with her; it was diſtant | 
from the moon's ſouthern limb; 51” ; the moon's diameter, as 
meaſured by the micrometer was 31 45”. A 
On the 28. of February 8 b. 36 apparent time at Weſtminſter, 
was an immerſion of the ſtar in Pollux ham (Bayer's Ain 
Gemini) under that of the moon's obſcure limb, which was 
4 little more northerly than the macula which Hevelius calls Cre- 
ta; the emerfion was not ſeen by reafon of clouds; but at 9h. 
the ſtar emerged over againſt the northern part of the It 
Major Caſpius. Ald 11 Ko 
Agi 3. the moon roſe a little below Palilicium, yet could 
not be compared with it by reaſon of clouds: But at Vanſted 
13 b. 2 apparent time; the preceeding of the contiguous ſtars to 
Boyer's e of Taurus (or the laſt ſtar but one in the catalogue of 
the Hyades in Phil, Tranſ. N“ 354, mark'd 4) was ſeen F 4. 
| N it 
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ſtrait line thro” 2777 moon's cuſps, and diſtant from 55 ſouth horn 
6": At 1 — of the ſame cata an; 

a Tide 1 the Nine of the ark limb, ” : 
Pe br iy' 4” the following of the ſaid contiguous lars 


being diſtant from the ſouth horn jaſt as much as theſe , 


contiguous ſtars are from each other, that is 7". 
wag 29. in the evening, the moon being almoſt ——_— 
geum, red a_ total and almoſt central eclipſe; ſhe roſe u- 


* began, of which Mr. Pound — He om. 2 | 


accurate obſervations. 


4 


eclipſe of the moon Grad Fo a} 7. 
Auguſt 29. 1718. 


+ total immerſion into the hadow 5 
The bright tar omitted in the Cata/. hid by 


middle of Margot is, at the ſame time the 15 © 
chord between the cuſps 


regnen th ap e u. 4 


I. the below Hevelini's Pali. Soak | 
$18 48 laden bir Houle he A | 
9 þ N 7 he termination of the ſhadow. theo" the 77 


The chord between the cuſps _ 1 ig 1 
The fame repeatey F 


52 Again a 37 
Again 
Parphyrites — out of the n 3 


f 

3 Mons Sinai hegi 

9 17 66 — | 
10  6| Now Sinai quite emerged out of the ſhadow Þ be 

| 

| 

| 

| 

| 


11 20 The ſhadow thro! the middle of £429 
E 23] Thro' the middle of Corfica | 

of Thro* the middle of Latus nig 17 et 
Thro' the middle of Forts. 


23 32 34 Byzantium and Horminia: — the fume 
time | 
+4]. 33 5 


The ſtar had the fume declination with th 
- ſouthern cuſp of the cdlipſſe 
The chord between the cuſps 


21 34 
22 ER — 


eee 
. The eclipl toend | 
Yor. VI. N* 11 Eee 
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- At 1 b. zo“ the moon's diameter was 29 45”: Having 
1 theſe obſervations together, 
d part are found equal, you" have: = ans of the eclipſe. 


2 


by 


the ' 
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com- 


whete the chords of err 
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Py ener 1; obſervation Wee e 5B 
Pim the 2 nd 2 kVA 4 14615 pez 3 
%%% 1 11, 00 gov; \ag 
1 From Me and 10 wala Ae, Hf 518 
„„ 7 nam 14996 2. #2 75 37 125 
From che 6 and 8 pen 7 „ 29 
. "Of all which che middle i 3 Hos" "55 18 


Mr. Folkes, with ſome others of the Roya} Sociert ad 00 
leſs carefully obſerve the ſame eclipſe in > has + London, with 
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©. aloe vo Hamm © © l oP 
0 
* 


* 
A 
> 
a 


the inſtruments and a "ry good teleſcope of that i EW pj 
Mr. Graham. | 


n 


T7 19 
The © ( 41 2717 


"TW dt eas wits 8 
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of the town and the vapours. 


*, The chord between'the cuſps 21' 19”, 
" The total immerſion into e fo 
A pretty bright ſtar was di Tom the eſis 


limb of the moon 19 31 
The ſaid ſtar was hid; being e 0 more bo 
therly than the moon's center 
Or, a5 femed to ſme, the woo. begun i 
eee 

us Mareotis ju to 

Palus Mareotis emirely emerged 72 1 : 
'The 4 4 of Mons Porphyrices emerged | 
Sina 
Mons Sinai entirely out of the ſhadbiv - 
The ſhadow thro the middle of Mons Rena 
Mons Etna emtvely emerged 


| The ſhadow theo” the middle of Laus nigy 


7 — biens entirely 

chord between the cuſps 19 9” 

The end of — according 5o forme | 

2 4 1 from the foregoing diſtance of 
cuſps 

The moon's diameter 29 44” and again 3g) 0 


end; and the darker maculæ were plainly ſeen, 


me JI00  MAM - 80 
G9 ytavsh ; .Rovar $061 E TY, ns: A 40 
culty in determining the: moments of. the emerſian and 

everal minutes 
before they could touch the margin of the ſhadow ; and the ſtar 
which was hid during the eclipſe, was at that time in 1) 16 
and +, of Piſces, with 10 6 30% 8. Lat. near 
We had likewjſe Mr. Der ham obſervations at Upminſter in 
Eſſex ; thoſe of Mr. Wright at Crew in the county of Cheſter, 
thoſe of Mr. Hawkins at Wakefield in i Yorkforre, agreeing 
almoſt entirely with the above-mentioned, only making allowance 
for the difference of meridians; to wit, ſuppoſing 4 6 of 1 
— more caſterly than London, Crow, 10 more weſterly and 
Ts ace We all ad u bey cpi ne and 

far as we know, the fitſt of its kind, ſince the invention of the 
teleſcope ; and which vt owe to the indefatigable diligence of 
Mr. 74mes Bradley; for, on the fifth of ember in the mor; 
ing, the ſun being almoſt 30" high, he obſerved at Wanſted a 
very cloſe: tranſit of the moon below Paliticium, whoſe diſtance 
from the neareſt limb at 3 h. 39 equated time he found by th 
micrometer 5 38“: At 8 h. 49" 5” ut was diſtant from the li 
Vs”; 1 ſtar was at 8 h. 33 15” in a ſtrait line paſſin; 
thro the moon's cuſps then — 4. ſe, and it was only 13 
diſtant from the north; at 8 h. 41” it left that cuſp 3 42” 5 and 
at 8 h. 45" 3) it was diſtant therefrom 5* 36: The moon's dar, 
meter at 8 h. 538“ was-31 7“. 1 00 a 
Of rhe Force of the Heart; by Dr. Jurin. Phil. Trand, 
Ne 358, 339. p. 863. Zranflated from the Latin. * 

R. urin propoſes a new ſolution. of the famous lem, 
D ö the force of the heart; and thay 
place, he points out the errors in Zorelli's demonſtration, and 
2. He examines with the ſame philoſophical freedom Dr. Mor- 
land and Dr. Keiil's ſolutions thereof, © x. That the firſt and, 
indeed, the principal miſtake in areili's ſolution Teems to be his 
attempting to explain the force of the heart by an unactige and 
quieſcent weight; for fince the heart itſelf moves at the time of 
its Mole or contraQion, and puts into motion the bodies that op». 
pole it, ſuch as the blood and the coats of the arteries, it is ma- 
nifeſt, that the quantity of its force can by no other means he 
determined, than by diſcovering the quantity of its motion; for, 
a mation can no more be compared with a quieicent weight, than 
a right line with a rectangle. A 
K 0 | 2. That 
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2, That in che very experiment of the mountebank, it does 
no means ap ppear;, ies chat weight was tal; only — 
eontfackile fee bf the muſcles; fince likewiſe that force, 
50 which both the muſcles that verre employed; and ul ih the 
checks, and ene, pu that with which the ligaments . 
"might reſt t tearing and breaking aſunder of their fibres, and 
that with which ever the muſcles, cut out of a dead body, Aul- 
taln conſiderable weights, might be afliſting therein. 

3. That the forces of muſcles of equa} weight are equal; 
Ppbicb, indeed, ſeems very doubtful, Wr fince en 
| . tre of diſſimular figures. 

4 That he fo {es the whole nge of the beter; the'greneſt 
It ou exert by the utmoſt effort of its fibres, to be employed-in 
Lach /y/tole; e the monntebank himſelf ſhould he attem 
: ww the weight appended” either continually, or 'alternarely 
a d very More” totervals' of reft, . in a little time quite 
fink under the toll. f 

5. That he makes the refiſtince-of the blood ind arteries to 
de bo times that of the whole ſorce of the heart, inſtead of that 
force which the heart exerts in performing the ſtate,” vad —— 

poſſibly, is the'Jeaſt part of the whole force. 

oo ee in defining that ſexagecople ratio he has bets! 95 gvilry 
mY a groſi miſtake; for,” in Prop. 60. inſtead of the ratio whic 
the ſum of the powers P and Q-has to the ſam of the R 
and 8, he has ta ken the ratio between the rectangle of t 
P and Q, and the reftangle of R and 8; which error if cor- 
rected by the following propoſitions, in Prop. 1 73. the reſiſtance 
will be much greater, than Horelli has made it, to wit, a weight 
of 1,076,009 . inſtead uf 180, ooo, and that decording « o 
Sorellli aun ſuppoſitions. 

7. Laſtly, that he would obtrude upon his readerst ul a Mira- 
cle or prodigy, this weight of —— pounds, ſince it is over- 
come by the force of the beart equal to 4,000 pounds ; and that 
he would call in to his aſſiſtanct 4. force of percuſſion; as 4 ſu · 
ee cauſes for, in reality it is the ſame — as if a weight 

3-000 pounds did uiponderate another of | 180,000, ap- 
at a ſubſexagecuple diſtance from the centre of a ballance 
of unequal arms. 

Dr. Sorin forbears mentioning ſome {maller miſtokes and ſeve- 
ral hypotheſes both entirely arbritrary and repugnant ; and theſe, 
or at leaſt the greater part, are not he thinks to he imputed to 
he learned map, but rather to be pardoned in a poliumvus gow 


Dr. Mor- 
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fides the errors already mentioned, he alſo falls imo two others; 


: 
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Dr. Hierland, in 4 treatiſe publiſhed. in Znghiſo about the 
force of the heart, has ſhewn a very ingenious method of bring - 
ing this, force. to experiment; hut beſides the above-mentioned 
wiſtake in — n 2 2 of the heart 9 
a quieſcent | ſeems to 2 In ppoſing t 
whole action gh — to be experided in 40 | "The coats o 
— 1 2 — war heart nom not only eng ”y arteries, 
propel the blood with a. certain degree of velocity 
thro' the whole ſyſtem of the. veins and atteries. 
It now remam to confider Dr, Fames W's ſolution, pub- 


| liſhed in his Medico-phyfical eſſays on the animal ceconomy 5 


| was the firſt that not only rejected the force. of the heart,” as 
ned by Sorelli, and unanimouſly received and approyed 
by authors, but ſubſtituted another inſinitely leſs in 11s ſtead; 


but beſides the firſt miſtake in Foren ſolution, he has 


likewiſe fallen into the following ; that either he did not well un- 
deritand, or at leaſt not properly apply the Netoronian corollary 


be males uſe of in determining the force of the hearty, for, the 


weight, according to Sir 22 Newton, whereby the motion of 
water running out of a veſſel may be generated, does by no means 
produce the motion of the water, it acquiring this in its fall, by 
the force of gravity ; but this weight falling in a. given. time, 


produces a motion equal to that of Water running out in the ſame 


given time. 


Beides, Dr. Keill ſuppoſes the velocity of the blood flowi 
out of the heart to be always equal during the whole time 
the Hy tale; but this will appear anon to be conſiderably unequal. 
In that more ſimple method he afterwards makes uſe 3 be- 


for, 1. He ſuppoſes the force of the heart in different animals to 


be in the catio of their reſpective weights, which De. Z475n de- 


monſtrates to be falſe. 2. He ſuppeles the velocity of the bluod 
flow ing out of the iliag artery hen cut, to be the ſame with 
that with which the blood is thrown: out of the heart into the 
aorta ; but ſince almoſt the whole quantity of blood thrown out 


of . the heart i diſcharged by the other; iliac artery when cut, it 


is manifeſt, its velocity in the iliac artery is ſo much greater than 
in the aorta, as a circular ſection of the iliac is leſs than lec- 
tion oſ the aorta; beſides that, the equable velocity, [with, which 
blood flows thro the 407 ra, 45 very different from that wich 
which it goes out of the heart, ; ; 

In the lame manner almoſt may the inſufficiency of his me. 


thod be ſhewn for defining the ratio between the different velo- 


cities 
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of, a reſiſtance or none: But fince by that experiment, not on 
one but boch velocities are found greater than they ſhould beg 
hene the ratio beturen them, may not be much diſturbed, tbe 
proportion laid doun by Dr- eiii may be pretty ſafely aſſumed, 
as.near the bd. Ar eb 

Having thus diſcovered the errors of others, Dr. — 2 
denim order to prevent any ambiguity) the exact ſtate oſ the 
* Drake force of the beart he means, either the motion of the 
heart, hilſt in Hale or contraction; or the motion of any 
weight, which, oppoſed to the blood ing out of the heart, 
and catried with a proper degree of velocity towards the contrary 
parts, can with an equal force equi ponderate and ſtop the efflux 

Since it is hardly to be expected, that we can ine the 

b bg — hr are not throughly ac- 
quainted either with its inward contexture, the nature of the con - 
2 ins force, it remains, that we eſtimate that 
force by its effects, or @ goſterior ini. 
- The. whole action of the heart conſiſts in the contraction of its. 
ventricles 3 but the ventricles in their contraction impinge upon 
the blood, and communicating a part of their motion the ' 
puſh and throw it out with great forces the blood, protruded 


| thus into the arteries, as the 4orra and pulmonary artery, and 


tending every way, impinges partly upon the coats of the arte- 
ries, that ate now collapied and flaccid aſter their ſy/tole, and 
part]y\ upon tbe ceeding blood, that flous more flowly 5 
whence the coats of the arteries are gradually diſtended, and 

antecedent,” blood is accelerated : If we imagine the arterics di- 
vided anto very ſmall. tranſyerſe ſections; by the firſt ſmall: por- 
tion of blood, that flows out of the heart into the firſt ſection, 
that ſect ion i partly. diſtended, and the blood that before was 


contained therein is partly protruded into the next ſection, which 


1s thereby diſtended and this acl ion is continued thro! all the ſuc 

ceeding ſections of the arteries ; afterwards/the ſecond and third 
pottions af the blood and then the ſucceeding ones are thrown. 
into the firſt ſection of the artery, which they thereby dilate a 
little more, and ſucceſſively propel the blood, that was before. 
contained therein, into the next ſections ; and thus is continued, 


till all the blood be thrown out of the ventricles: But this we are 


to obſerve, that the arteries, the more contracted and W. 
Is 
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they become, the leſs they reſiſt their dilatation ; but the mort 
they are dilated; the more ſtrongly they fefiſt any ſurther 8ily> 
tation; and there fore, that the force of the blood flowing but of 
the heart is at firſt more employed in diſtendigg the arteries; ' 
than in protruding the antecedent blood; but that at Jaſt the 
preceeding blood is propell'd more than the arteries are” dif- 
tended ; for, now being rigid and ſtiff, they ſcateely admirior 
any farther dilatation, OO 1494 1-441 In, ee 

Since the blood, flowing out of the heart, communicates;/as 
has been already ſaid, a part of its motion to the coats of the 
arterien, and a part to the preceeding blood, it muſt neceſſarily 
loſe of its former velocity ; conſequently, while it ſtops rhe 
contraction of the ventricles, it receives à new impulſe from 
them, part of which it expends, in the ſame manner as before, 
on the coats of the arteries and the preceeding blood; whenee 
it is again retarded; and receives another impulſe from the 
ventricles, and ſo on, till all the blood be thrown out of them. 
Beſides the above mentioned cauſe, there remains another, 
whereby the blood flowing out of the heart is gradually tetard-' 

ed, and conſequently, receives new ſucceſſive impulſes from the 
contraction of the ventricles ; for, tho we ſuppoſe the bjood, / 
flowing into the aorta, to meet with yo reſiſtance at all, and 
conſequently ſuffer no diminution of its motion; yet ſinee it is 
conveyed from a wider into 2 narrower channel, it ' continually 
encreafes in length, till it come all into the aorta; and nc 
the ſection of the ata is not diminiſh'd; the velocity of the 
blood neceſſarily muſt ; for, the motion of the blood is in the 
compound ratio of the ſection of the gorra, the veloei 
therein, and the length of the column of blood by Dr. urin: 

Theor, 3. of running waters; but fince that portion! of the 

blood, which is alrcady come into the aorta, is gradually re- 
tarded, the blood, ſtill contain'd in the ventricle, will be thence 
retarded, and conſequently, the contruction of the ventricle” 
itſelf; whence the ventricles will continually communicate 
diffetent parts of their motion to the contiguous! blood, that is 
inceſſantly retarded' upon theſe accounts: Hence it appears,” to 
obſerve this by the bye, that the motion of the blood flowing 
out of the heart is different from its motion, hen now thrown 
out of it, and actually running in the arteries; as alſo, that 
me ſtroke or impulſe of the ventricles upon the blood,” that 
otherways would be but one, and performed in à moment of 
time, is by means of the above-mentioned "cauſes, by bays 
SEL 21:7 Mie 1 * = 
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the blood is continually retarded, continued thro' the whole 
ſyſtole of the beart. | 

Wie may therefore. conſider either of the ventricles of the 
heart, impelling the blood, as a given body, impinging with 4 
given velocity upon another body at reſt, and to which commu- 
nicating a part of its motion, both bodies are carried with a 
common velocity: but its force is equal either to the product 
of the weight of the ventricle and its initial velocity, before it 
impi on the blood; or to the ſam of the motions of the 
ventricle, and effluent , and of the motion communicated 
to the coats of the arteries, and to the preceeding blood; or 
even, ſuppoſing all reſiſtance of the 'arterics me preceedi 
blood remov'd, tothe ſum of the motions'sf the ventricle a 

- Theorem. 1. The motion, with which 4 hollow engine unequally 
contrabtile, is made to contraf, is equal t the fum of the produtts 
of eu particle of the engine into its reſpettive vitecity: This ap- 


pears from mechanics.” | 


Coro 1. The motion of the engine is leſs than — 
of the weight of the engine into the velocity of thoſe parts 
thereof, which in the time of contraction move the ſwifteſt. 
Cor. a. The motion of the engine 1s to the uct of 
its weight into ſome mean velocity between the velocities of 
thoſe parts of the engine that move ſwiſteſt, and thoſe that 
move ſloweſt. | | 
Cor. 3. If many ſimilar engines contract fimilarly with 2 
mean velocity, either equable or unequable, yet fimilarly in- 
creas'd or diminiſn'd in all the engines; the motion, with 
which each engine is contratted, is in the ratio of 
the quadruplicate ratio of the diameter of the 
engine, and the inverſe ratio of the time in which the contrac- 
tion is performed] or the compound ratio of the weight of the 
engine, the ſubtriplicate ratio of the ſame weight, and the 
inverſe ratio of the time. +3 221 | 


Theor. 2. 14 by cortraftion water be forced out of a' bo/tmo 
engine a ABCD Plate X. Fig. 11. Sen contraftile, the motion 
of the water, running out of the orifice A, it equal to the ſum of 
the produfti of any tranjuirſe ſeftions of all the laments of water 
AB, AC AD, each ine it reſpeftive length ond velocity. | 


W 10 
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© Demonſtration. Inſtead of the filaments of : water, ſuppoſe 

engine to conſiſt entirely of very {mall tubes, of nal 
, 48 A B. A C. A D, terminating ip the ,onfice A The 
motion of, the.water in any tube is cqual to any ſectian of the 
2 multiplied into the velocity af the water, running ihre 
at ſection, and into the leng: of the tube by Theory 3. » 
running avazers ; Conſequently, the ſum. of the motions of the 
water in all the tubes taken together, at the mation, of the 
water running out of the orifice of the engine, is equal to the 
” of the 8 ery hy aw Wl ll the tabs or filaments 
water into their re Ive lengths and ve 6, A. E. D. 
Cor. 1. The motion of the I water rig us the 
product of the orifice A, the velocity of the effluent water and 
the length of the longeſt filament- of water; for, the product 
of the orifice into the velocity of the effluent water, is qual to 
the ſum of the products of each ſection of the filaments into 
its reſpective velocity ; and the ſum of theſe produfts multi · 
plied into the length of the longeſt filament of all, is greater 
than the ſum of the ſame products, each multiphed into its 
r. Ins nien Dee „ne 
1. 2. The motion of the water is equal to the producł of 
the orifice A, and the velocity of the cMucnt water into the 
mean length between the longeſt and ſhorteſt filaments; or it 
is equal to the product of. the quantity of water, running out in 
2 given time, and of the aforeſaid mean length, applied to that 
given time. 3 ien 
Cor. 3. If ſeveral ſimilar engines ſull of water be ſimilarly 
contracted, with either an equable, or unequable mean velo- 
city, yet ſimilatly increas d or diminiſh'd in all the engiges ; 
the motion with which the water runs out of the orifice of any 
of them, is in à ratio compounded-of the-quadguplicate.ratio-of 


any bomologous diameter of the engine, and the tecrprucat--—- 


ratio of the time, in which the contraction of the engine is 
performed or in a ratio compounded of the ratio of the weight 
of the engine, or the bulk of water, that is ethet contained in 
the engine, or has run out of it, the ſubtriplicate ratio of the 


ſame weight or bulk, and the reciprocal ratio of the time, 
Na ih od 8 Arp fy ee ae 

Let ꝓ be = the: weight of the leſt ventriele or the quan- 
tity of blood equal to the fame weight; 8 = its "internal ſu- 
perſic ies; / = the mean length oi the filaments of blood run- 
Vor. VI. Il, F f f ning 
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5 5s = the ſection of the aorrs; 4 = the 
contained in the left ventricle z 5 = the time in which 
the blood would be thrown out of the beart, upon removing 
the reſiſtance of the arteries and antecedent blood; v = the 
variable velocity, with which the blood running out of the 
heart would flow thro' the aorta, upon the removal of the re- 
_ Glance; x = the variable leng & tho cons. run over by the 
blood flowing out of the 1 2 2 the" time in which the 


ee 
© the mean variable velocity of the blood, conti * 
to the ventricle, or the mean velocity of the ventricle f 


. 
The within bf the ventricle is ( by Theor. 1, wie) 


2 
=p x 
"This as Ss Barat bled is (by Theor. 2. chr. 2.) 
. 
ſam of all theſe on the force of the ventricle =o 


* Ti, but „ here the force of the 
; ventricle by Sir Naar ee ices matt" = Le 


* FTM nillbers gz hence the 


force of the ventricle is = 7 * 271 L 
in che like manner is ho thing: efebo 405 ventricle found 
= Lu" ＋ +a; for, the ſame things in the right ven- 
tricle are ſs'd by Greek W r 
triele are expreed by Ar goal 
H Gs he why force of bs boner 


* F A ＋ . GE. L. 
ic ſuppoſe p = 8 ounces Avoirdupeis = 1 8 cubic 
5 24 NG has =6. 52 1 8 


„ eee 10 ſquare inches; I 2 inches; a = 
1 


PL 


< 
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1 inch and 4; 4 2 ounces Auoird. ws 282 cubic inches 
; 


8 = 4 -185. ſquare inches, and &=0, 5 

cording to Dr. Nille experiments; #= 10, | 
© The force of the ventricles will ge equal to the motion of the 
following weights, to wit, that of the leſt ventricle will be 
nine pounds one ounce ; of the right ventricle, fix pounds three 
ounces ; of the whole heart, x5 pounds four ounces; the ve- 


ity of which weights is ſuch as that they may run over the 
of an inch each ſecond of time, : 5 
| . I, As often as the pulſe becomes quicker; either the 
reſiſtance is diminiſh'd, or the force of the heart increas'd, or 
a leſs quantity of blood than uſual js thrown out of the heart at 
—— 8 ordinary eicher the te- 
» . c 5 re- 
| fiſtance muſt — be increase d, or the force of the heart 
dunmiſh'd, or a greater quantity of blood be thrown out of it. 
Cor. 4 of the reſiſtance be increas'd, either the pulſe will 
be neceflarily Ren, or the force of the heart increas'd, or 
a leſs quantity of blood than uſual be thrown out of the heart. 
Cor. 4. If the reſiſtance be diminiſh'd, either the pulſe is 
accelerated, or a greater quantity of blood than ordi i 
thrown out in each ſyſtole, of che force of the heart bas 
Cor. 5. I the force of the heart be 8 either the 
re ſiſtance will neceflarily be increas'd, or the pulſe accele 
or 2 greater quantity of blood be thrown out of the heart. _ 
Cor. 6. If the force of the heart be diminiſhed, cicher the 
reſiſtance muſt be neceſſatily diminiſh'd, or the pulſe becomes 
ſlower, or a leſs quantity of blood be thrownput of the heart. 
' Cor. 7. When a leſs quantity of blood i9thrown out of the 
z either the is accelerated, or the force of the 
heart diminiſh'd, or the reſiſtance is incteas d. | 
Cor. 8. When a greater quantity of blood is thrown out 
the heart; either the pulſe will become ſlower, or the force 
the heart be increas'd, of the refiſtance be diminiſh d. | 
S&bolium 1. Since it ſeems very difficult, accurately to de: 
termine the internal ſaperficies of the ventricles, or even the 
ratio of their diminution in contraction, the Dr. has thought it 
ſufficient to eſtimate them nearly z fince if you ſuppole cory 
of them equal either to 12 or 8 ſquare inches, there wi 
thence ariſe but a very inconfiderable change in their force ; 
and the ſame thing may likewiſe be obſerv'd of the mean 
length of che filaments of the blood; Beſides, the differences of 
the ſections of both arteries, and their branches immediately 
Fff:z iTuing 


ſquare inches ac- 
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ifſuing from the heart, are neglected, as being very difficult to 

eſtimate, and almoſt inſenfible; otherways the force of the 

heart muſt have been ſo much leſs than it 1s determined above: 
Schol. 2. Dr. James Neill has determined the velocity of 

the blood wine ofv of the heart, the refiſtance _ remov'd, 


to be early ſuch, as to run over fix foot and + in each ſecond of 
time; but he ſuppoſes, the velocity of the blood to be equa- 
ble all the time of: the ſyſtole, "whereas Dr. Jurin has — 
above, that it is conſiderably unequal, and continually retarded 
from the beginning of the ſyſtole : If any one would determine 
this velocity, let him ſubſtitute the force of the ventricle laſt 
found, in the fourth equation above ſet down, and let x be 
ſuppos d of any value, in order to find v or the r correſ- 
ponding thereto; thus, fince at the beginning of the yſtole, x 


is o, and at the end x is = 75 hence is determined the velo - 


city. with which the blood at the beginning of the ſyſtole may 
run over 14 foot and Fin a ſecond of time, and at the end 
foot ard 4 in the ſame time: And in like manner in the right 
ventricle: With the initial velocity the blood will run over about 
To foot and £ in a ſecond of time, and with the final 3 foot 
in theſame ſpace of time. Ms 44 | 
Dr. Jurin has hitherto applied that hypotheſis, wherein the 
muſcles, conſtituting the ventricles of the heart, acquire in a 
moment of time all JJeir motion of contraction: | But if we ſup- 
ſe their motion communicated, not in a ſingle moment, yet in 
very ſmall a ſpace of time, as compar'd with the whole du- 
ration of the ſyſtole' may have an inconfiderable ratio thereto, 
the force of the heart muſt be ſuppos'd ſomewhat greater than 
it is determined above; but if that motion be ſup s'd, in the 
ogreſs of the ſyſtole, to encreaſe in the ratio of the time, the 
oe quantity of motion, acquit'd at the end of the ſyſtole, 
will be twice greater than is ſuppos d above, when there is no 
reliftance to the blood flowing out of the heart; but when there 
js the uſual reſiſtance, the ſame will be five times greater, as 
will cafily appear upon making the calculation: In like man- 
ner the Dr's calculation may be accommodated to any other 
hypothefis, wherein the motion of the ventricles is increas'd in 
a duplicate 'or any other higher ratio of the time ; but the 
force acquir'd at the end will be found much greater than is 
ſuppos d above to wit, from a duplicate ratio a triple force, 
from a triplicate a' quadruple, from a quadruplicare a quio- 
tuple, and fo on in infiniinm. ** | * 


* 
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The ſecond hypotheſis, in which thewentricles acquire their 
whole quantity of motion in a very ſmall ſpace of time, ſeems 
to the Dr. more probable by far than any of the reſt ;' ſince 
ſome time muſt neceflarily be ſpent ' in producing any motion, 


and fince the motion of the ventricles does not ſeem to increaſe. 


ſo ſlowly, but that it may be increas'd with à greater velocity 
than in the ratio of the time; for, the motion of the muſcles 
cannot be performed by the ſole impetus of any fluid” proceeding 
from the blood; fince with either arm we" may” produce 2 
much greater motion than that of rhe blood flo thro all 
the veſſels of the body; it remains therefore, that che fibres of 
the muſcles, of which the ventricles of the heart confiſt; be put 
into motion by à certain kind of rareſcency of the liquors flow- 
ing into them; for, as oſten as it acquires a- great force, it is 
for the moſt part ſudden and almoſt inſtantaneous: Add to this, 
that the motion of the yentricles is much leſs by this hypo- 
theſis, than by the third: For, the wiſe author of nature never 
N a greater force, than is ſufficient for obtaining the 


But whether this hypotheſis be admitted, or any other of the 
above-mentioned, all the Dr's corollaries may be equally de- 
duced from the problem; and whether they may afford an) 
aſſiſtance in exp — the hiſtory of diſeaſes muſt be le 

to the ſagacious ph clan; but it may be cafily known from 
the nature of cach diſeaſe, whether the refiſtance be increased 
or diminiſh'd; and it is probable, that the force of the heart 
is inereas d or diminiſh'd upon the increaſe or diminution of 


the force of the reſt of the muſcles; tho' the celebrated Bellini 


has determin'd otherways. 


Theor. 3. The whole motion of reſiſtance to rhe blood, 


flowing out of the heart duritig the ſyſtole ; or the whole 
motion communicated to the preceedong blood. and to rhe 
coats of the arteries, is very nearly equal” to the ub 
force f the heart. | e 


Demonic, After each ſyſtole of the heart, that of the 
aorta an po Raney artery next to it, remains full of blood, 
during the whole ſyſtole of the arteries : For, neither their make 
or connection with the heart ſuffer the entire collapfing of their 
coats, or their cavity to be without” blood ; otherways, upon 
the contra Fion of the remaining parts of the arteries, the 


blood contained therein, would be umpelFd back into that 
empty 


. 
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empty cavity with a motion, both uſcleſs and 
Fes bf the blood ; and in that caſe the ſemi valves 
would not be diſtended towards the ventricles, and conſequently, 
er, of the auricles imo the ventricles, even in 
the diaſtale-of the heart, would be protruded into the arteries, 

Hence it appears, that the laſt quantity of blood, thrown out 
of the heart after each ale, continues immoveable in the arte- 
rics ; and conſequently, both received the whole motion of 
the ventricles, and likewiſe communicated the ſame partly to the 
unteredent blood; and partly to the coats of the arteries. C. E. D. 

Theor, 4. The motion communicated to the preceeding in 
1 iyſtole is to that communicated to the coats of the arteries, 
| nearly as the time of the ſyſtole to rbat of rhe diaſtole. 
wo Since the blood is carried with an equable motion 
thro all the yeſlcls of the body, excepting thoſe parts of the ar 
teries nearer the heart's both that motion, which the blood loſes 
by its friction aga inſt the fides of the - veſſels, and likewiſc that 
communicated to it by the ole either oſ the heart oc arterics, 
. 
mu to 's the arteries, is y 
the ſame with that firſt i r 
the Hals of the heart; ſince the arteries are contracted wi 
the very ſame imperus with which they were dilated ; and fince 
the ale of the arteries continues the fame time with the dia- 
Hale of the heart, Wc. Q. K. - 

Corol, H with Dr. Rai we ſuppoſe, the /y/tole of the heart 
to be performed in $ of the time between two pulſations, the mo- 
tion communicated to the preceeding blood will be 4 of the whole 
force of the heart, and the motion communicated to the arteric 
will be double the former or 4 of the whole force of the heart. 
* Theor, 5, 9 ——— in 
ratio compounded . care ratio of any bomologons 
diameter of the animal, and the inverſe ratio of the time in 
Aaobich the heart is comratted; or, in 4 ratio, of 
the ratio of the weight, either of the heart itſelf or of the 
whole animal, the ſubtriplicate ratio of the ſame weight, and 
the reciprocal ratio of the time. SE 

This is eaſily demonſtrated, either from Coral. 3. Theor. 1 and 
-2. or from the power of the heart, cediuermined by he preceed- 


ey 1. If we {i the fone af the le to be in the ratio & 
the weight either of; the heart itſelf or of the animal, or of the 
whole quantity of blood in the animal; the length of 2 
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mal will be in the ratio of the time in which the Hale 
1 or in the inverſe ratio of the frequency 
tion. i 
Eee 
f ratio o 9 
ratio of the force of the heart muſt neceſſarily be greater 
the ratio of its weight, - e N 
Kbolium Since it experiment, that 
tions in children are by ſo much lets frequent than thoſe in 
people, as children are ſhorter than they. We muſt 
Cor. 2. that the force of the heart of a grown perſon is in a 
ratio to the force of a child's heart, than is the ratio of theis 
weights; and the fame holds in all other muſcles ; for, _ ſhould 
the h of the body be in the ratio of im weight, children 
E ſpaces in the Tame time with grown per- 
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the Lrerbra; by 
length of the Urethra and bladder to be 12 inches, and ryo 
ounces of urine to be diſcharged in a ſecond of times for, in that 
caſe the motion of the effluent urine will be equal to the motion 
of a weight of ane pound and a half, which runs over the length 
of an inch each ſecond of time: But fance the urine is diſcharged 
not only by the contractile force of the bladder, but likewiſe hy 
the concurrence of the diaphragm and abdominal - muſcles, 
the force of the bladder cannot be eſtimated by the motion of the 


An Account of @ contagious Diſtemper among Cows near Lon- 4 
don; by Mr. Bates. Phil. Tran N“ 258; p. $52, | 
BO UT the middle of Zuly 1714. the diftemper'a | 
at IAingron, and the Lords Juſiaces bavi bn adennes 
ordered Mr. Bates to examine into the truth of the report of its 
being contagious ; and the Lord Chancellor having granced ſuch 
authority as was proper to. make the diſcovery, ſour Juſtices of 
the peace for the county of Middleſex were allo appointed to 


make the neceflary examinations. 
Purſuant to thoſe orders they went to: Ilington, and there t 

found, that Mr. Racclif had loſt 120 cows out of 2004" Mr. N. 

ford 62 out of 323 and. Mz. Pullen 38 out of 85: Mr. Rare 

gave the fellowing account of this diſlemper; W 
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refuſed their food ; the next day they had huſkiſh coughs, and 
voided excrement like clay; their heads ſwelled and ſometimes 
their bodies; in a day of two more there was a conſiderable dil. 
charge of a mucous matter by the noſe, and their breath had an 
offenfive ſtench; and laſtly, they had a ſevere purging, which 
was ſometimes bloody, and which terminated in death; that ſome 
diced in three days, and others in five or fix, but that the bulls 
lived eight or ten days; that all the time of their illneſs, they 
refuſed all manner of food and were very hot. 
+ Sevetal of the cow-leeches or Doctors agreed, that it was a mur- 
rain, or rather a plague ; and all the 2 £5 they had tried. for 
a cure, proved unſucceſsful. | 
Mr. Hates, being ordered by the Lords Juſtices to deliver in 
writing what be proper to be done, drew up the follow - 


os That all ſuch cows as are now in the poſſc ſſion of Mr. Rat. 
hf, Rufford and Pullen be bought, killed and burnt; or at 
leaſt, chat the fick be burnt; and thoſe, that are well, kept and 
ſecured on the where they now are, that ſuch of them as 
ficken or die of this diſtemper may be burnt. . 

2. That the houſes, in which thoſe fick cows have ſtood, be 
waſhed very clean, and then fmoaked by burning of pich, tar 
and wormwood, and be kept three months at leaft before any 
other cows be put into them, #44 

3. That the ficlds, where thoſe fick cows have grazed, be 
kept two months before any other cows are ſuffered to ſtand or 


4- That the perſons, looking after ſuch cows as are ill, ſhould 
have no communication with thoſe that, are well. "ou 
5- That the ſame methods be obſerved, if any one of the cow- 
keepers ſhould get this diſtemper amongſt them; and that 3s 
oon as W any of their cous to refuſe their meat, or 
ve any {ymptoms of this diſtemper, that they imme - 
jately ſeparate them from the reſt, and give notice to ſuch per- 
{ons as the Lords Juſtices ſhall appoint, that they may be burn, 
0s the places where they have ſtood or graz d on be ordered 
4s Above. 
6. That the cow - kee pers be required to divide their cows into 
{mall,parcels, not above 10 or 12 to be in a ficld together. 
The four Juſtices of the peace bad orders to 1. with the 
preceeding PRIN, and to allow 40 f. for every cow that 
was burnt, belonging to Mr. Razcliff, Refford and Pullen: * 
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ſmall cyſts a forming; their, 
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the free intercourſe, which: both maſters and ſervaſta had had 
0 
| n {pon totappear in ſovetal other pelghnonri * 
ebe Seeder aben N 22 —.— s in the 
county, acquatinied them with che e- menti 
and offered; them 
been fick above 24 hours; but far lugly as had been dongen iI or 
were dead, they would; allow; ng monte .thas the value of the ir 


pro *, 
J. fur every cow. they born, re 


1 Min ee rng 
Upon diſſecting 16 cos in different degrees. of infection. 
Mr. Bates ſdund the potriſastibn of: their -v/cer8,40 increale 
in proportion to the time of their illaeſi: The firſt flu he 
opened; had: hedded with thoſa igt wete ill, and the ſymptams 
of this diſteper wete juſti berqmæ vifible id theſe the 
gall: bladders were 2 than uſual, and with bile of 4 
natural taſte and ſwell, but ofa greener colout z their pant rea 
— ſhrivelled, ſome of. the gland obſtracted an tumeſied ; 
eral of the glands in their meſenteries were twies au che 
eva Hwy 3 ty their lung were fomeyliat! inflamed;; an 
their fleſh ſelt hot: All ocher parts of their 04/cef4 appeated: 4s 
in à bealtbful ſtate. l A S411 (Om Ty) 2822 031 129907 xt 
The next fix/he opened, had Veen ill about t deys; intheſt 
the livers were blacker than uſyal; and in tu of them, thee 
were ſeveral cy ſis replete with a petrified, ſubſtanee like chalky 
and about the bignels of a pea z theit! gall-bladders. were twice 
their uſual bignels; and filled with, bile of a natural taſſe and 
ſmell, but of @ greener co laor than th firſt; the it ꝓanaraaf wen 
ſhrivelled ; ſome of their glands were very lergy; and-bages 
of a blackiſh colour; their lung were inflamed and t 
— were full of red and black 
ſpota; the ir fleſh: was very bot tho not altered in cο,j 1117 
The five laſt he were very near dy inge in theſe he 
found the liver blackiſh, much ſhrive ſled and contraſted ; and in 
three of them, there were ſeveral cyſts as big as nuts or nutmege, 
filled with a petrißed ſubſtange like <balk ; theis; gall-bladdecs - 
were about three times their uſual bigneſs, and filled wich bile / 
of a natura! taſte and ſmell, but of a deep-green colour ; ben 
pancreas were ſhrivelled and on, veral of their glands 
were very large and hard, and of a black colour ; ſeveral of the 
glands in the ir meſenteries were diſtended to 8 or 10 times their 
natural bigneſs, and very black ; in the pelni of | moſt, of thoſe 
glands in two cows there was a yellow petriſaction, of the conſif- 
tence of a ſand-ftone ; their inteſtines were of the colour a 4 
Voc. VI. 11. Gee | ſnake, 
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4ndke, their inner coat being excoriated purging ; heir lungs 
= much inflaned, with Wore! 2 a yellow pu- 
rulent matter, ſeveral of them -as big as a nutmeg z ow 
was exce hot; tho' very 25 altered in colour. 
Mr. Bates has here only en green ecu of bi die 
4 ee w var — — Reg 
was but inconſiderab 
The three following caſes were very extraordinary z for, in one 
of them the bile was petrificd in its veſſels, and reſembled a tree 
1 coral, bot of à dark yellow colour and brittle fubltance : In 
another there were ' ſeveral inflammations on the liver, ſome as 
big — a crown, cracked round the edges, and appeared ſe- 
parating from the ſound part, like a peſtilential carbuncle: In a 
third, the liquor cbntained in the Saen (for lubricating 
the wha i its motion) reſembled the ſediment of aqua calcis; 
and had exeoriated and given as yellow a colour to the S whole ſar- 
hey 7 799. and Man, a8 4g calcis could dae 
1 hy ih, 
| wing bis: jon of this di Mr. Bates 
| cows 1 4 are e 
fix weeks in the ſpring, from the firmneſs of che graſt, as the cow- 
term it 3 during which time they are ein and lively, 
their ill become, thinner 'and — wes wr colour, ſweeter - 
band in greater quantity; but the ſpring, preceeding-t 
Aiſtetnper, was % dry all 8 Burope, that the like was not 
known in the memory of any one living; the conſequence of 
which was little graſs, and . ſo dry =P without thar frm 
ir has in other years, that he could nôt bear of one cow. 
who had obſerved his cou to have that purgation in the 
3 as uſual; and very few who had any at all: 
all "(rhe their cows had not yielded above half che 
Pee milk chat ſummer they did other ſummers; that ſome 
chem were almoſt dried up 1 — the milk they did give was 
much thicker and ye llower Abi other years: It was obſerved 
by the whole town 2 Hetle of the lk, then ſold, would 
boil without rarning ; and it is a known truth, chat the weakeſt 
of che common purges you can" give a cow entirely takes away 
her milk: From all which | circumſtances, and ſeveral others of 
leſs moment that occurred, during his daily converſation at that 
time wich cow:keepers, Cc. he thinks it evident, that the want 
of that natural purgation was the ſole cauſe of this diſeaſe ; by 
producing thoſe" obſtructiona, which nee in 4 enn. 
_ made che diſtemper MEL 42 8 


tod, the inſtances of ſucceſs were 


with diſtiller was a new cuſtom, and the cauſe of this 
a he KEE ir 4 nas itt 


ſuc 
obſtructions, 
tions. 


| "the of their le. 

However, he made trial with the following recipe and di- 
ions from _ Holland, ſaid to have been uſed there with good 
ſucceſs; but the effect was anlwerable to bis expeRtation; for, in 
a vaſt many inſtances he was not ſenſible of the kal bent. 
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Hyſſops, .... 5 l 

Sordii, 48 M. * 11114 11 voi! Pod: 

| Rad. Gentiane, ud zd gt aud An Sedan 
Angelice, „ 
denen 

Tormentille, fa | 1 7 by. ; * 

| Carling, 44 Ib, ſe ba n | 7 f, 
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N unipers, a 4 Jxii. Miſce flat pubvss, vide 
Phil. Tranſ. N' 3B. i ne. Be Roar Thong 
An ounce of this powder at a time is to be given in water three 
or four mornings ſucceſſively ; then intermit for four days; and if 
the diſtemper continue, repeat the powders in warm water 48 
There was no one method in practice, but was tried on this 
occafion, tho" none of them was attended with any appearance £ 
ſucceſs, 5 5 that of 3 plentifully, and giving Ia 
quantities r iquids ; but even by this me- 
few, that they do not de- 
ſerve any further notice. 


' The Lords Juſtices being "informed, that the feedivg cows 
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- difeaſe, order Mr. Paret to enquire into the. trath of it; 

4 de bad it to haye been he pradfice of \ſeveraFor the che. 
1 keepers upwards of 20 years, Withaut the Jeaſt appearance of 
7 any inconvenience ; doch chat ſome of thoſe who Rad ſuffered 


had" yever given any ; nor bs there any difffrence betten 
ole of brewers and diftilfers, only that the latter are drier. ' 
"It was JikewHt mid, that the want of water was the cauſe 
of this diene, the" ſprings and places where people uſed to 
x. their cow, being almoſt cyery where dry; and many 
ets abliged ro And chem ſeveral tiles for water's This might 
ce forge diſeaſes, but ſych only as they could get by-the 
ine of being driven fo far; far, Mr. Raich, Mr. Rufford, 
ir, eller had the new river water tubning chro' the v 
s, whete their cows coriftanely graz'd ; and fo had mot 
the cow-keepers at ngen, Thete were at that time ſxve- 
other reports of the cauſe of this diſtemper, but none that 
— v , dil nn 
About the latter end of Sptember the diſeaſe increaſed, and 
the numbers brought tw he burnt were ſo great, that it could 
not well be executed; thetefore, it was judged proper to bury 
them 15 or 20 foot dedp, firſt , making large incifions in their 
moſt fleſhy parts and covering them with quick-lime : Such 
as had fick cows brought their calves to be buried, and were 
= allowed from 5 to 105. the calftf. | 
4 In the beginning of Offober being informed, that ſome of 
the cows in Norfolk, Suffolk abd Hertfordſhire had catched this 
diſtemper, and apprehending, chat it would become general 
885 . gave. in the following report to 2 Committee of 
nc Ro. Thea, Rd. —— T1 


| The diſtemper among the cattle increaſing and beginning to 
1 appear in ſeveral other counties, I thought it my duty to ac- 
1 guaiar your Lordiſiips with the hazard Kee may attend their 
1 * being duly buried : It is the ppinion of alf phyfical au- 
| 

the 


thors that treat of contagious diſeaſes, as well as of ſeveral of 
hyficians in London, that a putriſaction of fo many cows, 
there is reaſon to fear will die of this diſtemper, may pro- 
guce forme contagious diſeaſe among men; unleſs they arc bu- 
ied ſo deep under, ground, that the infetious efMuvia cannot 
pure the air, which I am certain has very rarely been cory- 
plied wich, excepting in the counties of Middleſex, .E ſex and 
Hurry; the Gentlemen employed being capable. of acting in 

; theſe counties only : It is affirmed by ſeveral now living, that 
there was 4 mortality among the cattle a little before the Jaſt 
a AA. © - Bd grea 
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plague in 2665, which was imputed to the want of '@ = 
ve care in burying them: And your Lord ſhips may 'know-of 
what importance chi was judged by the king of - Prufſia, the 
ſtates of Holland, and ſeveral other princes and ſtates, by the 
care they took to publiſh decrees and placarts, conmmandi 
them to be buried upon pain of death, or other ſevere pena 
ties and I humbly conceive it would be neceflary; not only 
to bury ſuch as ſhall die, but likewiſe ſuch as are ale 
dead';' as alſo that they be buritd ꝙ or 20 foot deep at leaff, 
Their Lordſhips thought fit to defer all proceedings upon 
this report, till the diſtemper, becoming more general, ſhould 
make it neceflary;. but that neceſſity never happened ; for; 
within three weeks or a month after,” the following particulars 
concutr'd to put an end to the diſt empor. ($9.31%, 87.26 937 
Tbe cows- began their latter purging, which contributed 
much to prevent the diſtemper * — in froſh places; 
and the cow · kee pets were convinced, the diſtemper was 
incurable. - The knowledge of the diſtemper was ſpread all 
over England ; ſo that none would buy a co in the co 
and the Gentlemen prevented their being Killed in town, 
baving the markets enamined daily; and ſuch meat con- 
demn'd, 2s appeared ſuſpicious; The cow:keepers now divid- 
ed their cows into fmall 22 hereby they loſt only that 
in which the diſtemper rappened, erage, before that me- 
thod, when one cow catched that diſtemper, if ſhe herded ped 


I, 2 of 309, the contagion was ſach; that fearce one eſcs 
Thoſe who had no fick cows avoided" all communcation wit 
ſuch as had: They likewiſe ſound, that the keeping the ir co 
ſo long when ill, had been the chief cauſe of their los ; rhey, 
therefore now brought them to be buried upon the ficlt a 
E of the diſtemper, before the contagion could poſſibly 


ve got to any grear height, * WT?" 

© The ſeverity of this diſtemper in and did not laſt above 
three manthe ; tho! it was not entirely ſuppreſſed tilt aboue | 
Chriftmaſi: But in ſeyeral other countries it continued \wo or 
three year; and Mr, Hates was credibly informed, chat it till 
mores in Holland with as much violence as ever; and that they 
in cows, oxen and bulls, upwards of 300%. 
The divine providence has ſo diſpoſed the marter of animal 
bodies, as to render contagious diſeaſes very ſeldom infeftious 
to different fpecics; but experience aq ſhews, that conta- 
gions m3 bier to the lame ſpecies, by touchi 
Sollen, linen, c. is which the inet 3 
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diſeaſed had adbercd, tho the two bodies ſhould be at a very 
great diſtance from. each other z and Mr. Bates ſuppoſes, that 
more hundreds died from the inſection, which was carried by 
the intercourſe the com · kee pete had with each other, than ſin- 
gle ones by the original puiriſaction. hug i FT 2c 2 
The number of cows and bulls loft by this diſtemper in the 
counties of Middleſex, Efſex and Surry, were 34183 and of 
88 4. 450 1 . 4 ' 4 + 1 © 1 $1 KAT 7 13 

The loſs, the cow-keepers ſuſtained, as delivered in upon 
oath was 245004, allowing 6 J. per cow, which at 2 medium 


was no more than their prime coſt: Tho' his majeſty granted 


a brief for the 24500 ]; yet the many falſe reports that were 
then induſtriouſly propagated, to leſſen the value of the cow- 
22 wars - Tee that — that the entire on 
after ying the c s of collecting) was 
— 81. 24. 6d. which eve amounted to * 1 
all- pence in the pound, com as © at 64, 
per cow; tho if we conſider — with brewers ſor 
grains, their tent of grounde which lay uſeleſe, ſervants 
wages, Cc. their teal Joſs may (by a modeſt computation) be 
allowed to be 100. for each cow that died. gien 202 Rar 
? | _— | *. 10 KY | "TE 181 
Some accurate Obſervations of the tran, the Body 4 
. Shadow j4 17 e dl te _ Dijk of 745 
Pound. Phil,” Trand. . 5, p. . 
EA. 16, 1519. at 6 1g we ſaw thro' a ſhort 2 all the 
ſour Gatcllich the three. outermoſt on the calt fide of Ju- 


l 


piter, and the innermoſt near ihe weſtern limb, 3 Pee to 


an eclipſe : The fourth at that time was about halt a ſcmidia- 
meter of Zupiter: from the caſtern limb: Then it prov'd 
ond till about 8“ at d hich time we could only ſee thro? the 

uygenian tube the ſecond and third ſatellites, 25 firlt_being 
bebind Jupiter in the ſhadaw, and the fourth entered upon 
the diſk; at this time we. eſpied a dark ſpot, a little north- 
wards of the great northern zone, and near the eaſtern limb, 
where the ſatellite was to enter on the diſk; and this ſpot was 
taken for the ſhadow of the {atellite : The clouds again inter- 
cepted our view. till 8 34 equat, T. at which time the firſt 
ſatellite was E emerged out of the ſhadow, and the ſpot 
advanced ſo far, that we perceived it would arrive at the mid- 
dle of Zupiter, near two hours ſooner than the ſhadow ou ht 
to have done by our computation : but not imagining, that this 


dark: ſpot could be any thing elſe-tban the ſhadow, me con: 
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cloded there had Veer fome error in the calculation, Which we 
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intended to re-examine afterwards,” On this preſumprion we 
lefr off obſerving till 9h. 35% ar which time we wert furpriz d 
to find 2 notch in ters limb, near the place where the for- 
mer ſpot enter d: This laft appearance agreeing well with the 
time that the ſhadow of the Arettics: ſhould have" enter d the 
disk, ſoon made us alter our former opinion, and comjectute, 
that this and the other ſpot was the. ſaid ſhadow : At 
4 + 2 time, the noteh vaniſhing, z round black 
bee Pp = bb — e in 1 it. At 
we ju t and at 11 ſecond, to 
de in the nrddls of Wicks, e 8 N92 * 100 
_ bein 1th; 50*the 6c e rouch' the limb, being within the 
diſk ; ſoow after which the limb in that place ſcemed ſomewhat 
Protuberant: At 12h. 5' appear'd the fourth ſatellite uit come 
out of the diſſ, and touching the limb in the place” where the 
aberance was. At 12h. ) e could perceive che ſatellite 
— rated from the limb. At zh. 30 the ſecond black ſpot, 
wi 


ithin the diſt, juſt touch d the weſtern limb; ſoon after 


which there appeared a notch in this part of the lieb, as it 
did on the other at the - on of "this ſpot.” At 74h. &' 
the ſpot was quite | og the limb appeared clear and 
entire, The firft when in the middle Rae Jupiter was 
almoſt as black i he cond when near the limb; * lome- 
what leſs and a little more northorly. 

At the time that the firſt ſpor was inthe: middle of the diſk, 
the three innermoſt ſatellites appeared to the caſt of Jupiter; 


the · firſt having as aforeſaid, lately emerged out of the thadow ; 


the ſecond being almoſt at its greateſt diſtance; and the third 
| having paſs'd the axis of the ſhadow about 12 hours before,” 


and do 4 + pearing at this time about three diameters of -Fupiter 


of the diſk are agreeable to the times found by calculation,” in 
which the fourth ſatellite and its ſhadow ſhould have appeared 
there. From all which it is very plain, that the firſt 
ſpors was the fourth ſatellite itſelf, and the ſecond its ſnadow. 
We have ſeen the firſt and ſecond ſatellites a ppearing not 
28 dark ſpots, but as bright ones (ſomewhat difectme from tho 
light of upiter) for ſome little time after they enter'd: his disk; 

but as they approach'd'nearer the middle we loſt ſight of bem 

and we have frequently obſerv'd,: that the ſame ſateſtires 
appear brighter at ſome times than at others; 7 that when 
one of chem has ſhone with its utmoſt ſplendour, the light of 


limb: The times that theſe ſpots arriv'd at the middle 


theſe” 


- Wat 


2 de I. 1 de las ciudades 
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another bas been conſiderably. diminiſh'd : Whetes at leaſt it 


is very probable, not only that the ſatellites revolyc upon their 


proper axe; but allo that ſame E 1016 


faintly, it at all, — the dolas rays fl 
All which was oblery'd and ken vorice of by M. Wi. 
Miraldiy vide Mewoirs of rhe Royal mene tr 
170, N boli go 45n5A st i bir noo? oy 
As. 2 * the ſituation of FL ancient Carteia and o othe 
. Roman, Towns near. i; My, Adv. tl Phul. Tes 
3 319. 2 +L g FE 70 $ Tr 205 2% 36 32> 
BOUT four Zn liſh miles N. W. frond See 
the end of the baſk — — — 
call'd Recadillo,i conkiſting of a few; huts, and 2 
modern ſquate- tower, which appears to have been raisd 
the foundation of a *— larger pile: The walls, of the 
jr y be eaſily traced ʒ they ſeem to have been about two 
agli miles in circumference; and built hpon the brow. of 3 
r- the fpace within is corer d with rnios, 


ate a t many pieces of very ſine | marble' 
—— — Gag ments of veflcls of that kind of 


aw pr or yr — or. ar Morales in c 7 


E 
_ down as'a certain mark of a Roman: city, and r 
takes to have been a com paſition of the = e _— 
Ann 


fl; 
Fe Saqwntino poc ula 2 * t. lib. 8. ep. 6. | 
enn . pocula fia luro. Id; lib. 14. 1 2 45 


1 There are the enen 
rais'd on arches, which deſcends gradually into an rea, a 
ſeems to have been a kind of theatre: Mr. Conduit; had 3 
marble pedeſtal of a ſtatue, dug up near the ſquare tower; 
the marks where the ſeet and the entremities of the drapery 
were faſtened to it were ſtill to be ſeen, and the following 
letters finely cut, VARIA MARCHE; y for it were threc 
other letters LL A, which were afterwards broken off: There 
were other inſcri but defaced and ill cut: Mr. Conduit 
had a confiderable number of medals found among theſe ruins; 
moſt of them with a Capur rurritum and Ca TIA in very legi- 
ble characters; the reverſe was generally a Fiſh, a Neptune ot 


ns 2 the welt chete is an caſy deſcent to: the 
77 river 


r 
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rirer Gandarangue, which takes its riſe at Cuſtellar about ſour 
leagues in the country, and is very deep at Rocadilio: There 
is a bar where the river falls into the bay; but it does not 
hinder the entrance of veſſels of 15 tuns to load charcoal 
and other neceſſaries that are ſhip'd off from thenec for Ceura i 
Along the fide of the rivet there is ſtill a great deal of ſtone- 
work and viſi ble remains of an ancient key. At a little diſtance 
to the caſt, upon an eminence, there are conſiderable ruins of 
a ſquare caſtle,” which appears to have been an ancient building 
of very great ſtrength; The country — now call it Caſtillun; 
but the Corrigidoy of that diſtrict told Mr. Gonduitt he remem- 
bred it call'd Torre Cartagena: The ſituation agrocs exact] 
with the tower of that name, mentioned in chap. 2/4 4 
316 of the Chronicle of Apbonſo XI. of Caſtilo, a book of 
great authority among the 8paniards, who are generally of 
opinion, that it was form'd upon the memoirs of Fernando 
Ante de Valladolid, a favourite and miniſter -of that king, 
thoꝰ it goes under the name of another perſon. +. 
All the Spaniards living about the: ruins, affirmthem to 
the remains of a city of the Gentiles call'd. Carrago;,the corru 
tion of Carteia into a name much more famous might -cafily 
happen in an oral tradition of ſo many years ; and Me, Coriduirt 
thinks, that where other circumſtances concur, an account de- 
liver'd down from father to ſon is an evidence not to be ſlighted 
in matters of ſo much obſcurit . 
Frequent mention is made of Carteia by the ancient Geogra- 
phers and Hiſtorians ; and Mr; Conduitt building ſo much on 
two paſſages of Livy, inſerts them at length ʒ the fir{t is in ib, 
28. cap. zo, to the following purpoſe ; in the mean time 
Lalius failing ( Livy does not mention from what port, but 
by what goes before, it ſeems to have been from Cartagena, at 
© that time Scipio's bead quarters) thro' the ſtreights into the 
ocean, came with his fleet to Carteia, ſituated on the coaſt 
* of the ocean, where the ſea begins to widen from the mouth 
© of the ſtreights ; he had s, as was {aid before of ta ki 


adi by treachery, there having come of their on accor 
into ear camp ſuch'who promiſed to betray the town , 


baut being diſcover'd before the plot was ripe for execution, 
Mago ſciz'd the traitors and deliver d them to Adberhab the 
Prætor to be carried to Carthage, who put them ow board's 
4 2 as failing flower, while he himſelf followed at 
——— the heights, whos —-— 
* Oginqueremis enter'd into | ling 

12 VI. 11. 5 from 


1 9 


dell ſuppoling, 
rapid —— it could 


ſome what at a ſtand how 


dieeB -bis 


+ whether to-follow the Qui f 8 10 
* wards the cnemy, even ibe rating put him on the necef- 
las — 2 — | 


my, 
* who charged on all hands; the current deprived them of the 
power of managing their ſhips, K 
The other paſſage is in! 2. cap. 3. There came an 
Foam + nk." ls er P 2 people, who alledged 
themſelves deſcendants of Roman ſoldiers by Spani ſi women, 
to whom they had not been married, entreating that the 
* might have a town allowed them to dwell in, being in all 
* upwards of 3000 in number. The ſenate decrecd they ſhould 
+ go tothe Tribune L. Canuleius and enter their names in the 
* tax-book; and that ſuch as be manumitted, might go to 
Carteia on the ocean; and that ſuch of the | 
„ rr et Pane ihe 2 
: ve lands aſſigned ems t it was a Latin colony, 
. + call'd the colony of the Libertini. | | 
The beſt Span; authors take this Carteia of Livy to 
differcnt from that next Calpe, and „ er it 4 
Conil: Rodrigo Caro in his Conwento juridico de Sevilla, cap. 14, 
applies the Garters in the 43 book of Livy to Rocadullo, and 
in cap. 74. t0 Cartaia near Lope: It is ſurprifing, that be 
no notice of the paſſage in the 28th 5 for, the part 
— — — Ren and * ea in or Oceans 
| im 1 relate to the ſame place; perhaps it 
— ho ambiines reconcile it with his Cartaia — 
Cellarins lil, 2. cap. 1. makes Ha ſipno this Carteia of Livy 
tho in all the ancient geographers Befippo be mentioned 
itſolſ as 2.diftin town; Mi. Conduitt is ſo far from fecing an 
nece ſſi 5 anew Carteia upon the ocean for choſe paſſa- 
ges in Liuy, that he takes that in /ib. 28. to be rather a prodf 
the city there mentioned ſtood at Nacadilia, it certai 
ing much better with that fituation than with Conil 
4 near z it is not to be reconciled with the lantct, 
becauſe that lies north weſt of Cadiz, from whence Aber 
ſet out for Carthage, and is a good way up the , on the 
fide of a river, a —— ts Fauna be ſail 
properly io be ſituated, abi primum e faucibus anguſtis pandi- 
TEE 11 ö „41 4 '1 
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tur mare; for, the ſez widens conſiderably, before it" reaches 
the capes Sparte} and Zrafalgar, 

that town : It is oblervable, that Mela applies words of 
the ſame import with thoſe of Liuy to the ſea Calpe 
and Abils Barbeſul, aperit deinde apguſtiſſimum  petaghs 1 
there is no harbour at Conil, or any other place between n 
Trafalgar and Cadiz: If the Carrhaginian ©uinqueremis had 
only been going, into (inerabut) the mouth” of the fircights © 

between cape . Sparrel and Trafalgar, Lalius could not have 
believed it ſatis deprebenſaw rupido in froto in adver- 
ſun aftum reciprocars” nou poſſe; tor, there is no ſuch ſtron 
rent there; and the action between him and Aber 
riremes, which were at ſome diſtance behind the O#inqueremsy, 
muſt have happened weſtward of thoſe capes, which is incon- 
filtent with the deſcription Liuy _ it ; becauſe, in that 
of the ocean there are none of t — 


oſe eddies that — 
ve had fo particular an effect on both the fleets, during 
eng nt, and are peculiar to the middle of the gut. 
This general miſtake ſeems to have been occaſioned by giv« 
too eafily into the opinion, that Zivy underſtood by Fyetun 
the ſex between the capes 8pariet and Trafalgar, and the 


rock of Cibraliar and Ape ili; when it is more probable, that 
he call'd ſtrictly fo the narroweſt part only, generally reckon'd 


to be between the two latter: Proxims Aris & lit 

tora montes efficiunt Calps N Abila, ſays Mela. Pliny takes 

Mellaria to be neareſt ric, and therefore, he places there the 

Fretum en Atlantico mari lib. 3. which is an argument his 

and that he cat- 

rage the Atlantic much farther eaſt than the capes 8parrel aid 
rafalgar. | 224M, 

— authors ſeem to make Hereuley's pillars che boundary of 
the Maditerrancan and the oa nr: Marcianus Heracieores, Erradds 
Ties ix Tis Beilniis Lowagiag — luepo⸗ tw Saß la- 

45 Tas Saas dy Tas 1 Tov N vu x 2080 as, 
* T6 rr — , Le 
that part of Hi/pania Device that borders upon both the ſeas 

8 


about Here rs, to wit, the Medicerranean and the ocean: 
Id. dc ues Baſſ m To wdiovir 96 ue n 'nua; iiirat = 


SWAGP, T1 * To Ire 
— 1 — 


and becomes an ocean Where 


o 


4254 NI E MO IKS th - 
Polyblus Hb. 3. fays, KI J To hui rap TW au iuas rafu- 
! gov les Hanke ce, Igneia ; To S's 7 pale r yarn 
pete run, *ONWY dus | tot I43 i I Rei, Je To ee gaTus 
—— 1 4.6, that part which extends along the Mediterra- 
" along the ocean-without the ſaid pillars, has no particular name 
as having been but lately diſcoyered. Appian, lib. 2. Eugua 
rage 74 Ta; , Tas Hpaxrires Tor axgavor wrepay, i. e. after 
paſſing the ocean near Hercules's pillars. 
Florus lib. 4. c. 2. writes to this purpoſe; the legates Varus 
and Didius fought in the very mouth of the ocean; but the 
conflict was greater with the ſea, than with the ſhips; for, as 
if the occan chaſtiſed the citizens for their roy we. Po both 
| lects were caſt away; and how great muſt the hotror be, when 
waves, ſtorms, men, ſhips and arms are engaged all at once; 
add to this, the dreadfulneſs of the fituation, the coaſt of Spain 
lying on one hand and the coaſt of Mauritania on the other, 
the editerraneas here, gnd there the occan and the adjoining 
Pillars of Hercules; ſo that every thing ſeemed to contribute 
to the horror of the engagement and ſtorm. Here the pillars 
of Hercules are made the very mouth of the ocean: If you un- 
derſtand the Pretum of Livy in this ſenſe, and make it Ggnify 
only the ſea between Calpe anfl Abila, and the ocean to begin 
from- thence weſtwards, the paſſage in /ib. 28. is an accurate 
deſcription of Rocadillo. Lælius interim freto in oceanum evec- 
tus ad Carteiam claſſe acceſſit; urbs ea in orũ oceans ſita eſt, ubi 
primum o faucibus anguſtis panditur mare; and allowing Lelius 
to ſet out againſt Adberbal from thence, every circumſtance . 
mentioned by Livy may be cafily accounted for: A paſſage in 
Dion Caſſius lib. 43. induces Mr. Conduitt to believe the veſſels 
- anchored in the Guadarangue; and that that river and not the 
bay, was properly porius Carteis; Ouapoc Hs aro Te Aids wept 
KpayTiar wayrperyd1, A4. un TpreTaguy wr is TW , 
dynupes is ve cee Tv Aufh⁰t,. drag pes drNGL5 TporevepeBAnKen, 
1 übe dures it mpdler rer Juan ohe, wore Ti pus in 
MEH10EY, gar d Tp faut, A ννẽEjͤ¶ i. e. Varus, being de- 
cated. by Didius in a naval engagement at Crantia, got to 
ſhore, and throwing anchors into the mouth of the harbour, 
in ſuch a manner as to be held faſt by each other, the firſt ſhips 
that purſued ſtruck againſt them, as nana 2 bar, elſe he en- 
dangered the loſs of the whole fleet: This cannot be underſtood 
of the bay, becauſe, it is three leagues over at the narroweſt 
pott, and much too deep for 4 work of ſuch à nature, which 
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might have been eaſily effected upon the bar of the river Gua: 
dar lie. | K , 

There is no room to doubt of the emendation Zuis Nimnes 
in bis Hiſpanica has made here of Kar inſtead of Kar v 
for, no ancient author mentions any other town or harbour 


thereabouts of ' a name like that; and Carteia was the place 
which held out the longeſt for Pompey the younger, and where, 


he kept bis fleets. 1 &: | 
Horus in the paſſage already quoted, giving an account of the 
fame action between Didius and Varus, ts in very livel 


colours, the very ſcene near Rocadillo; adds ſitus ipſius formidi- | 


nem, wergentia in unum hinc Hiſpanie, de Mauritanie lit- 


tora; mare inteſtinum & externum, imminenreſque Herculis 


ſpeculas, &c. | | 
Hirtius in the latter end of his book de bello © Hiſpanico ſays, 
Cn. Pompeius ad nauale præſidium parte alters contendis Car- 


teiam, | oppidum abeſt 3 Corduba millia paſſuum C LAX. 


es with the fituation of Nocadillo: The ancient ra · 
phers place Carteia next to Calpe weſtwards: Pomponi us 


which diſtance, as well as the circumftance of navale Preſiden, 
after; having given us a compleat picture of Calpe and deſcribed 


alteration, ſays, ſinus ultra eft in eaque Carteia, Hralo bib. 3. 


la 


thoſe 0 marks, in which ſo many centuries have made no 


writes of it thus, 'EyTai3&« Sy Zpos ic r Ie 5 Ka, Sr. 


% ee duTo Karan Tos Wy TEITEpAKONTE Fad corg, bE10) 9 
Ta ud, vauga H rere yivouern rar "IBnpoy, Erie. * Hpax- 
Aug ATM; Neyo tuTov, av i g Tue herne, is pn x; Hpax- 
A,u dre tet; To TAARIW, hu T4 pity an Tippores 

redooixes 5 i. e. at that place ſtands Calpe a mountain in Spain, &c- 


and 40 furlongs from that is the ancient and famous town, Calpe, 


formerly a ſtation for the ſhips of the Spaniards; the town is ſaid 
to be built by Hercules; as among others Timoſthenet, who ſays, 
that it was anciently called Herachea, and there is ſhewn to this 
day a Jarge compaſs of walls, as alſo the ryins of a dock for 
ſhips. Caſaubon in his notes on this paſſage is of tg | 
ſhould be Kaprnia Tous 3 for, ſays he, the thing itſelf 8 
that Carteia is meant; and it may g hence, that as 
often as mention 1s made of it below, ing is faid of its ſitua · 
tion any where elſe; but I do not find the town Calpe even ſo 
much as mentioned by any of the ancients, | 
Marcianus Heracicates makes Carteia 50 fladia from Calpe: 
Either of theſe diſtances with Rocadillo, according to the 
rt of the rock from at Ke they reckon ; for, it is upwards of 
miles from Europa. paints to Rocadilho. ö 
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\ Mebech Kartha Rox Urbis, i. e. Tyri; the fame wit 


bea or Carteia ; which: is frequent in the Hebrew 
for emſalem. 


the —_ of the caſt ſea, at a little diſtance 


| * addition of r- to is Garth, which in the 8yriac and Chaldaic 


i ments; for, it hes 


4 


rg lil. 1. cap. 24. confiems Caſau- 
yr * is — Heraclea — the 


1 in 1 — 
bor's opinion; and, ſay 
eee ſor, the 
Phenicians called their Hercules Merxapdor, Philo Hib/eus n 
danc honi at hons apud Euſebium lib. 1, Prepar. refs Auel. 
9474 MikuapSes 5 x; "Hpannncs i. e. Meicarthus the fame wich 


Hercules was born of Demaruntis; And 's the ame with ot 


uri e ale with the Greets the” god of 2 
whom they make +9 be the ſon of Cadmus ; Hence Heſichins 

Manna Toy Han AusFwims therefore it is deriv — 
Melcartho or Melech Karths. The town which the Phanicion 
row b built at Calpe was at firſt called Melcariheia, Melech 
rthiia, Hearatla as it were; and afterwards by aphereſis Car. 


pames of places; fo for inſtance, 8ir1iw for Alu 8itrim, Salew 


Mr. Conduics had ſome medals up at Rocadillo, with 
the head and club. of Hercules upon them, which ſeem in ſome 
meaſure to ſupport that great man's a ; the reverſe 
are tunny fiſhes, which, according to &rabs and Pliny abounded 
formerly near Carteia, and arc ſtill taken in _— near 
Bernardo Aldrete, whom Bochart copies on ſeveral occafiong, 
in lib, 2, cup. 2. of his Antiquedades de E/panna. accounts for 


ſi gniſics vs, and was affixed to the name of this 
22 to Aal 7 82e it from the Cart ha in Syria, mentioned in 76- 

ka, chap: 21. v. 

The Phenlcians Gem to have founded moſt of the cities on 
this coaſt, and probably Curteia was one of their earlieſt ſettle. 
near Hric, in a very inviting fituation, 
having a bay on one fide, and à river on the other that waters a 
. — — at its height ve it ſtrength and a very beautiful 

circumſtances which ſeem to juſtify Arete s interpre · 
of the latter — its name. 

In the Hinerary of Amoninus, it is Calpe Carteiam, not tan- 
quem dug urbes diverſe, as Caſaubon intimates in his notes on 
the third book of rab; for, then it would be = 190 2 


nor, according to Sie comment on that pa rt of A 
ur fror non rect iter ex Sel Carteiam 2 od pendulum 
. ; __ becauſe, Culpe Rands at the a narrow 


which page. tothe re Leak way fron 
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Suel ta an e wa itz p 
arteia is inſtead of Carteia ad Calpan, to diſtinguiſh it 
from the other Carteia in Celtiheria, mentioned in Lis lib. af. 
cup. 3. for, ac Cara obſerves, there is no neceifity for the alters- 
tion Sigonius has made in that paſſage of Alt haas for Carmaia, 
ſrom the txt of Polybius, becauſe Liuy never mentions the other 
Carteig without addibg ad Oceatum, Urbs ea in ors Oceans fits 
47 ; which diſtinctiam were, needleſs, had there been only one 
city of that name,  Sirg/v in his third book mentions à city 
3 — and places it near Sagunrum, which is 

given this Carteia hy Lim 1 - 


ſhould take the 
clea ; when neither Pliny, who. telided. fo long in thnſe ports, 
Mela who was born there, nor any ancient Geographer or hiſto- 
rian, makes the leaſt mentian of” aoy 222 thereabouts, ex- 
cepting Stralo; and he places it 40 flats from Calpe, at the 
foot of which Gibraltar is fituated : The Spaniſp hiſtorians give 
good grounds to believe, that there, was no tan upon that moun- 
tain, till the Moors ifyaded Spain under 2 who gave it the 
name it has retain d ever ſince: The true reaſon of placing Car- 
teia at Tariſa or Algeaeira, ſeems to have been their not Enow- 
ing any other place which agreed better with the old accounts of 
Carteia, or where the tuins of a city, which male ſo great a 
figure, could be. buried; the cm DIVE of authors, who 
deſcribe places they hate nat {cen ; appears to have been. 
the caſe of molt of thoſe, eſpecially Mariana, who, had he been 

in theſe parts, would not have been guilty of the overſight he has 

committed lid. 16. cap. 9. where be places two bays in the 

p ſtreighis, one at Gibrakar and che other at Tariſs, which er- 

, ror he was, probably, led into by another; for, 'grving into the 

A 

1 
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Taos acc 


opinion, that Tariſa was the anciem Carreia; and finding that 
city placed in a bay by Mela, he concluded there muſt be one 1 
1 Tarifa, which is an road, and ſo much expoſed, that in 
the leaſt bad weather, the ſmalleſt veſſels muſt be hauFd aſhore; 
. which citcumſtanct alone is a ſufficient. proof of ite not being 
n Carteia, which by all accounts was a famous harbour. | 
; Tho! there are very large ruins at Ageacira, they ate not ſuch 
* 28 grve any room to ſuppoſe them to be the ecmains of a Roman 
* city; for, neither pieces of marble, inſcriptions, or Rowan com 
w 
n 
e 


are found there : cixcumitance of Yarus's ſhuming up the 
mouth of the harbour of Carteia, W N 
, | adus 
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fladia from Calpe, are not applicable, either to Tarifa or es. 
— and if one of thoſe towns was Carteia, ks 
thoſe ruins belong. Since all the ancient — nes make 
' FCarteia not only the neareſt town to Calpe, but the only one in 
that bay: There is better reaſon to believe Turiſa ſt ands on the 
r e ee oz 
- Before Mr; Conduitt proceeds to deſcribe the coaſt, he gives an 
account of ſome ruins he ſaw at Ximena, an inland town, about 
five leagues north from Gibraltar, ſituated on 'a rocky hill, at 
the bottom of which to the eaſtward is a very iful country, 
waſhed by the ana, à ſmall branch of the river Gua- 
diaro: On the the hill is the old town, which, by the 
appears to have been built by the Moors: On 
| te, is a coarſe ſtone with 
on the edges, that has the ing inſeription. 


I. HERENNIO HE 
RENNIANO E VSi'v 
L. CORNELIUS HEREN © 
Ns RUSTICUS:.._ 
5 "NEPOS.. EX TEST 
MENITO POSUIT 
NONIS MAR TIS - 
SEX. QUINTIEIO: CON 
DIANO- SEX. OQUIN' 
- 'TILIO MAXIMO COSS, 


Radrigo Caro in his convento juridico de Sevilla, cap. 13. fa 
he ſaw the beginning of this inſcription in Bejer de la Miel; 
——— Toa 2 w0 Roads aſa oa 
very inte , that is no inſcription in any 
part of *. © The author of Cadiz el Emporio del Orbe when he 
inſerts this inſcription; makes ĩt SEXOVINTILIO CON. 
DIMIO; but the daſh of the Q is very plain, and the other 
word ſeems rather CONDIANO. The Latin Faſts place 
Ser. Quintilius Gordianus & Sex. Quintilius Maximus Conſul 
in A. U. C. 903. but Dr. Bentley obſerved, that the Greek ay 
on Dio call him Kord1arcs, which reading is confirmed by thi 

ription. | | 

Me. Conduitt brought frem Seville a piece of marble with the 
following words upon it. e 7. 
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AUCTINUS CLEMEN 
I” SIBI © 
ET SUIS BRITTEX _. 
MATER AN LX 
H. S. E. SIT T. T. LEVIS 


He ſaw another on the wall of the great church, which 0 
to have been the baſe of a ſtatue, the inſcription is as follows, 


RESPUBLICA OBEN 

SISE . LO DATO 

DEDI ... MIT CURAT 

LIBE . . OR H. REN 

NIO RUSTICO H. M. 

SINILO RESTITUTO 
II VI. 


The manner in which the Moors have placed theſe inſcriptions 
plainly ſhews the little value they put —_ them ; and there is 
ſo great a plenty of ſtone on the rock where Ximena ſtands, that 
it u not to be thought they would fetch them for ſuch an uſe 
from diſtant place; which induces Mr. Condui er to believe, 
that > Hema town formerly ſtood there, called OB A. | 

Mr. Conduitt does not find any town of that name in ancient 
authors: Srrabo lib. 3. mentions ZovoBa Mairea x) ANNA TAus, 
which may poſſibly comprehend Oba. The Geographia Nubien- 
ſis in the fitth Clima, makes a town called Rorhan, the firlt ſta- 
tion from A/gezeira to Seville, which, perhaps may have been 
this Oba; for, it is about a day's journey from Algezeira, and 
in the direct road from thence to Seville. | 

Mariana lib. 3. cap. 2. places the cave, where Craſſus hid 
himſelf, near Ximena; the marks of it, given by Plurarch, are 
common to moſt others; Mr. Conduitt went three leagues in 
ſearch of it; but the country people, having a notion that there 
is a treaſure in it, would not ſhew him the way, tho' they gc- 
knowledged there were ſeveral ſuch caves thereabouts : He fure 
ther ob that the name of the proprietor of the land where 

caves are, is Pachieco, which is nearly the ſame with that 
of the Spaniard, Hasan, faid by Plurarch to have enter- 
tained ik ſo courteoully, Hirrjus in the beginning of his 

Vox. VI. ut Iii book 


the Latin; Prolemy calls it Transdifta ; 


: 
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book de Bello Hiſpanico mentions a Spaniard of note, called 
Paticcus, in Prowintid Betiid ; quibus prafecit bominem ejus Provincia 
notum & nos parum ſcientem, L. Julium atitcum, which was proba- 
bly the Roman name; and therefore, it is lomewhat ſurpriſing, 
that the Latin tranſlator of Plutarch ſhould make it Pa- 
cianus. | 32 
Moſt of the ancient Geographers deſcribe the coaſt weſtward 
of Carteia, in the following manner, Julia Traduda, Mellaria, 
Bal uin & oppidum, portur Be/ippo, promontoriam Junonis, &c. 
Antoninus: Itinerary makes no mention of Julia Traducia, 
and Pliny places it on the African coaſt, which Hardouin en- 
dea vours to account ſor in p. 22) of his Nummi illuſtrati. Strabo 
calls it Zuliam Jozam, which as Bocharr obſerves lib. 1. cap. 24. 
fignifies the ſame in the Phenician language as Traductam in 
2 Barbeſula 
between that and Carreis; but all the other ancient Geographers 
ut both the town and river of that name caltwards.of alpe, 
Mir. Conduitt ſaw ſome ruins: on the caſt fide of the river Gua - 
diaro, four leagues calt of Gibraltar, which he takes to be the 
remains of the ancient Barbeſulg; for, he finds mention made in 
the Cadiz Emporio del Orbe, of tuo pieces of marble brought 
from thence to Gibraltar; on one of which was M M BARBE- 
SULANI: He was credibly informed, they were uſed for the 
fountain on the parade; the letters, probably, were cither ſaw'd 


off, or turned inwards; for, they do not appear: This Barbe- 
Sula is probably the Barbarians, placed in the Jrinerary X. M. 
P. caſt from Carteia. N 


PDomponius Mela, who was born in thoſe parts, and therefore, 

moſt to be depended on, gives the following account of the coaſt, 

«according to the Edit. Gronouii, ſinus ultra eft, in eoque Carte ia, 
ur quidam putant, aliquando Tarteſſus, & quam tranſvett ex 
Afﬀrici Phœnices habi tant; atque unde nos ſumus Tingentera ; 

Tum Mellaria & Belo & Bajppo u/que ad Funomis promonto- 

rium oram freti occupat, The text of Mela in this place has 

occafioned great diſputes 2 the learned: Caſaulon in his 
notes on Fralo lays; for, | xe It thus 9 atque unde nos ſu- 
mus Tings contraria Mellaria, aut Tingi e regione ſita Mellaria; 
+ for, | am very well perſuaded, ſays he, that Tingis is mentioned 
| by Mela in this place; firſt when 1 conſider the old reading, 
* which is, as | have ſaid, Cingentaratum, or Tingentera, as the 
learned Alias Vinetus finds it in his copy; to that now there 
t can. be no doubt made of it; and in the next place I find it 
5 Mela's uſual way, to make ment iun of the places on the 215 
Fu $2 7 1 41 fte 
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Sabæi renent partem, oſtio proximam; & Carmanis conrrariam 
+ Macz; nor is it to be regarded; that ſome place Tingis oppo . 
* fite to Belo and not to Mellaria; fince they ate both fo near 
*.cach other, that none need be ſurpriſed at that. * Sahmaſius, 
whoſe opinion is approved by Bochart, makes it Tinghy altera 


rum Meliaria, &c. and takes the preceeding tram ſuecti to denote 


Julia Traducta. Ca/aubon ſeems to have been once' of the ſame 
opinion; but, ſays he, Prolemy ſeems to be of the ſame opinion 
« with Srralo, who ff of a certain town on this part of tha 
caaſt of Spain, called Tyunſducta, where thoſe were ſettled, 
of whom Strabo here ſpeaks; and of whom I formerly 
doubted, whether the following: words of Ala were to be 
underſtood; i eogue Carteia, ur quidam purant aliquanda 
FTarteſſus, & quam tranſvefts ex Africa Phanices hullitant; 
© for; he ſe to ſpeak pretty plainly of the Transducta of 
* Prolemy by a Periphraſis: Now, I am of the fame opinion 
« with thoſe who refer it to Carteia. The opinion of Sahnaſfius ' 
ſeems to be the moſt probable; for, Belo and not Fulia Traduc+ - 
ta is ſaid to be over againſt: Tingis, Mercianus Heracleotes 
makes the two former about 2 50 Sraudia diſtant from each others 
and Mellaria is generally placed between them; therefore, they 
could not be ſo near each other, as Cuſaulon inſinuates: Tho 
Carteia was originally founded the Phenicians, it was 
erected into a Roman colony long Mela's time and there- 
fore, he could not very properly ſay Carte ia, quam Phenices ha. 
bitant ; had he intended to take notice of the founders of that 
city, it is probable, that an author, whoſe ſtile is ſo pure and 
accurate, would have made uſe of another word, or at leaſt of 


another tenſe: Beſides, if Julia Traducta, according to Caſau- 


bon, be not meant by that paſſage, it muſt have been entite ly 
omitted by Mela; which is very unlikely, conſidering he was 
born in of near it 5 and that it 1s mentioned by Stralo, who lid 
before him; and by ' Prolemy and 1everal others who were after 
him, and appears to have been remaining at the time the Fan- 
dals were in poſſeſſion of Spain; tor, Greg. Turon. lib. a. ſays, 


' Proſequentibus Alamannis uſque ad Traductam, tranſito mart, 


Vandals per totam Africam ac Mauritaniam ſunt diſperſi, The 
letters of Tings altera come nearer the Tingentera of Elias Vi. 
netus, and the Ting i Hiera of Gronovius than Caſaubors Tings 


contraria or Tings e regione ſita; the & and the atque, by mak - 


ing the ſtop at Turteſſus inſtead of babirant, may very well re- 
late to the ſame place; and it is not improbable, that Mela was 
KY I 11z defirous 


*: its ſhore; for (inſtance, in another place he ſays," majorem © * 
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defirous' to illuſtrate the obſcure place of his birth by a Peri. 
phraſis, and a name of ſome eclat; tho' it has happened, that 
the method he took to do honour to it, has been the occaſion, that 
we are in doubt even of its name, | We 
Mr. Conduitt met with two medals of Fulis Traducta among 
the braſs Spaniſs coins; but as he cannot aſcertain where they 
were found, he does not to form from thence any judg- 
ment of the ſituation of the town to which they belong : But in 
a matter ſo dark he offers the following conjecture ; it does not 
ſeem very improbable, that Fulia Traducta , * Tarifa 
is at preſent: The Spaniſb authors take that town to have been 
built by Tarif at his ſecond coming to Spain; Mr. Condusrt can- 
not ſer, what could invite him to ſettle on a ſpot, which has nei- 
5 INN = 

a zu a , of 
ruins to . for materials to build: Mr, Conduitt had ſeveral 
Roman coins, found there, after great rains, in the common 
ſewers; which is ſome ſlight inducement to believe it was formerly 
a Roman town, | 

About a league and a half to the weſt of Tarifa, is a place, 
which goes now by the name of Val de Yaca: The peo- 
ple have a tradition among them, that it was once a conſiderable 
town, but ſince ſwallowed up by the ſea: There is a ſmall brook, 
called e Arroyo de Juan Franciſco, which ſerves to turn ſome 
mills, that a prieſt of that name was encouraged to build there, 
by finding an ancient 'ſtone-channel for the water: Mr. Conduitt 
flaw ſome other ſmall ruins, and was credibly aſſured, that there 
are viſible remains of an old town a way under water: | 
There is a ſhoal almoſt off this place, that runs pretty far into 
the ſca ; perhaps Mellaria ſtood thereabouts. x 4. 

Wherever it ſtood, its ruins muſt be a confiderable way in the 
ſea, if we credit Pliny, who in lib. 3. upon the teſtimony of a 
perſon born there, rec only five miles from thence to Afric; 
whereas it is at preſent five leagues over at the narrow part: Ca- 
ſaubon is miſtaken in that note on $/rabo lib. 2. where he ſays, 
but the mouth of the Mediterranean where narroweſt is ſcarce 
* 70 ſtadia broad” 

lt is to be obſerved, that the beſt honey in all Spain is made 
in theſe parts, and that the ſame cauſe, to which the ancient 
Mellaria ow'd its name, ſtill ſubſiſts, and has given a modern 
appellation to ſeveral places hereaboyts, as P/aya ds Or imei, Rio 


as an coin a > toro 


' la Miel, Brjer de la Miel; the latter of theſe is generally reck | 
reaſon, 


by the Spaniards to be the old Mellaria, for no . 
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but the name; for, it is at leaſt two leagues from the coaſt-of 
the Streights; and by what Mr. Conduitt would judge when he 
was upon the ſpot, as near the ocean, and therefore, may as well 
be aſcribed to the one as the other; whereas, Mellaria, accord 
ing to all the ancient Geographers, was ſituated on the ſea fide in 
the S/reights, and reckoned by Pliny the neareſt town to ic; 
a plain proof, that it was not what is now ZBejer de la miel. 
About a league and a half farther weſt, in a ſmall bay, there 
are very large ruins, which appear plainly to be the remains of 4 
Roman town, a league eaſtwards from that place, upon an emi» 
nence, are to be ſeen the quarries from which the ſtones were 
fetched for building it; and all the way from thence are large 
remains of an aqueduct, of which there are in ſome places entire; 
arches ſtill ſtanding: , Among the ruins of the old town, 
Mr. Conduitt ſaw the body of a Roman ſtatue of fine: alabaſter, 
ſomewhat bigger than the life; his guide ſaid he had ſeen. it en- 
tire; but as it was an idol of the Genrites, they, like good arbo- 
lics, had broken it to pieces: He likewiſe told us, that urns con- 
taining old coins had been found there; the place is called Zalonias 
it is over againſt Tangier, and frequently inſeſted by the Moors, 
on which account it is uninhabited ;. a. ſmall river, called 
riate, runs by it; all which circumſtances agree with the ancient 
accounts of Belo: Mr. Conduitt had a medal given him at 7a- 
riſa, with the following letters upon it B A LL O,. which pro- 
bably belonged. to this city, called Ba by Prolemy. Man 
tianus Capella lib. 6. mentions it under the name of #/elonienſis 
Betice Civitas.\ The Itinerary of Antoni nus places Halo lin 
miles ' weſt of Mallaria, which is about the diſtance of theſe 
ruins from Val de Vaca. Wo RAT 
About five leagues farther is the cape of Trafalgar, which 
Mela deferibes thus, % jam in occidentem & accanum  obligus. 
Jugo excurrent, atgue ti, quod Ampeluſium 2 dixeramus,  adverſum:; 
car the cape's point are the ruins often mentioned by the 
Spaniſh authors, under the name of Agua de Mecca: Me. 
onduitt was aſſur d that there are {till ſome ruins on the 
ſhore, and more in the ſca, that run all along under the cape g 
particularly remains of a mole, which muſt have made it a.tole- 
rable harbour; theſe ruins ſcem to be the remains of old 
Beſfippo, Plin. lib. 3. Portus Befippo;. and Mela writes, 
Bejippo uſque ad Funonis promentoriam oram freti accupate 52 
1. Lake of watch-towers along the coaſt of Spain to 
alarm the country, upon any deſcent, ſcems to haye £27. A 
; ö practice 
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practice of 2 long ſtanding, as appears from Ziv. lib. 21. 
cup. 11 © | - N 
1 Letter of | M. LAbbé Conti 70 M. Leibnitz, dated ar 
London, in March 1716. concerning the Diſpute about the 

Invention. f the Method of Flux ions or differential Met bad; 


* avirh . Leibnitz Anſwer. Phil, Tranf. N“ 359. p. 923- 
. Tranſlated fram the French. wer 


M LU Abbd Conti declines entering into a detail of particu- 
0 lara, as to the diſpute between M. Leibnitz and Mr. 
Neill, or rather” between the former and Sir auc Newton; 
and declaręs he can only hiſtorically relate what he has ſeen, 
and what he has read, and what he ſtill wants to ſee and read, 
in order to form a proper judgment of the matter. 
I have read, ſays the Abbe, with the greateſt attention, and 
impartiality, the Commercium epiſtolicum, and its extract pub- 
liſned in Phi. Tran N“ 342. I. bave ſeen the original 
letters of the Commercium in the cuſtody of the Royal Society, 
a ſhort letter (dated Marth 17. 1693, and printed at the end of 
Raphſor's hiſtory of flux ions) written in your own hand to 
Sir aa Newton, and the old manuſcript, entitled; Analyſis 
per” fories numero terminorum infinitas, ſent Sir Tis 
Newton to Dr. Barrow, and publiſh'd by Mr. ones: From 
all which I conclude, that retrenching every thing that is fore! 
to the diſpute, the only queſtion ſeems to be, whether Sir 
T/aac” Newtron had the method of fluxions, or the infinitefimal 
laulus before you, or you before Sir aa Newton, It is 
true, you were the firſt who pabliſhed it; but you acknow- 
ledged, that Sir J/aac Newton had given confiderable hints of 
i in the letters he wrote to Mr. Oldenburgb and others, as is 
men at great length in the Commercium, and its extract; what 
are your anſwers then to all this? This is what the publick ſtill 
wants, in order to form an exact judgment of the affair. 

Your friends expect your anſwer with great impatience, 
and they think you cannot diſpenſe with returning an anſwer, 
pot i Mr. Neill, at leaſt to Sir Jaac Newron himſelf, who 
bids you defiance in expreſs terms, as you ſhall ſee by bis 


lettet. 4 

I would fain fee you at a good underſtanding with each other: 
The publick reaps no advantage from diſputes, but loſes irre- 
trie vably, for ſeveral ages, all the diſcoverics of which it is de- 
prived hy ſuch diſputes, | eee 


, | His 
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His > rice ws pleas'd to deſire, I ſhould inform him of all 

that paſs'd between Sir Iſaac 'Newron and you; I have done 

Oy power, and I could wiſh it were with ' ſuc- 
be: both,._.77 is 44 We | 

Tour 8 was very eaſily reſol d in a little time by 


ſeveral Geometricians, both at Landon and Osfund; the ſolu- 
tion is general, extending to all ſorts of curves, either 
trical or mechanical: The problem is propos id & little equi vo- 
cally ; and I believe Mr. ds Moi ure is not miſtaken, in ſayin 
that we muſt neceſſarily fix the idea of a ſeries of curves he 
inſtance, fy poſing they have the ſame ſubtangent for the fante 
Abſciſſs; this will agree not only with the conick ſeRions, 
but alſo with a vaſt many other curves both geometrical and 
on > and other ſuppoſitions may till be made for fixing 

is idea. | | | | 

I ſhall take another opportunity to ſpeakof Sir unc Newton's 
123 muſt previouſly agree on the . of phi- 

ſophizing, and carefully diſtinguiſn between Sir 7/aac New- 
tons philoſophy, and the conſequences ſeveral people draw 
from it without the leaſt foundation; they aſcribe to this great 
man ſeveral things, he by no means admits, as he hae made 
appear to the French gentlemen, who came to Tondon, on 
account of the great eclipſee 124 67 50 

N. B. M. U Abbe Comi alſo ſpent ſome houts in looking 
over the old letters and letter-books, kept in the archives of 
the Royal Society, in order to ſee if he could find aby thing, 
which made either for M. Leibnitz, or againſt Sir auc New-- 
ton, and had been omitted in the Commercium epiſtolicum Col- 
linis & aliorum; but he could ſind nothing of that kind. 

M. Leibnits returned the following anſwer to M. Z Abbe 
Conti in a letter dated at Hanover the 14th of April 1716. 

have anſwer'd the letter you honour'd me with, and at the 
fame time that Mr. Newron writ you, and have ſent the whole 
to M. Remond at Paris, who will not fail to convey it to you: 
I have taken this way, in order to have indifferent perſons and 
ſuch as underſtand our diſpute, as evidences in the affair; and 
M. Remond will alſo communicate it to others. I have hke- 
wiſe ſent him a double of your letter and Sir J/aar* Newton's 
letter : After which you may judge if the chicanery of ſome of 
your new friends does embarraſs me much. © © 

As to the problem, of which ſome among them would ſolve 

articular caſes, in order to fix, as they pretend, its idea; it 18 

likely, they will pitch upon ſuch ys are eaſy; for, yy” 
2 1 uc 


people ſenſi 


| ations of ſuch as oppoſe us, when they would perſuade you, 
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ſuch in tranſcendental, as well as in common curves: But' the 
queſtion is to obtain a general ſolution : This 1s no new pro- 
blem; M. 7. Bernouilli propos'd it in the, As Erudir. for 
the month of May 1697, p. 211. And as M. Fatio deſpis'd 
what we had d one; the propoſition was again repeated in the 
Ada for = 1700. p. 204. It may ſtill ſerye to make ſome 

ble, whether they have made ſuch advances as we 
in methods, and till they can arrive at a general ſolution, they 
may try their ſkill in * the ideas in a particular caſe, 
which I bere ſend you: Its ſolution is by the ſame M. Zernou- 
gli : And be ſo good as not to give in too readily to the infinu- 


they found no difficulty in our problem. 

A problem containing a particular caſe of the ger pro- 
blem about finding a ſeries of curves, each of which is perpen- 
diculat to another ſeries of curves. 5 

Upon a right line A G ( Fig. 1. Plate XI.) as an axis, and 
from the point A having conſtructed any number of curves, as 
ABD, of ſuch a nature, that the radius oſculi BO, drawn out 
from each point of each curve, for inſtance from B be cut by 
the axis A & in the point C in a conſtant given ratio, ſo that 
BO may be to BC, as M to N; now the trajectorial curves as 
ENF, are to be conſtructed, cutting the former curves ABD 
at right angles. 

Thus far this letter. M. Lejbnits firſt propos'd the general 
problem to M. L. Abbe Conti in words to the following pur- 
pole; to find a line BCD, as in Fig, 2. that cuts at right 
angles, all the curves of a determinate ſeries of the ſame kind 
e. g. All the hyperbola's AB, AC, AD, having the ſame 
vertex and the ſame centre; and that by a general method: 
and in the Ada Erudit. for October, 1698* p. 470, 471. he 
calls the curves in this determinate fſerics, curvas ordinatin 
datas & 2 datas £9 62 irione ordinatim datas; and by 
all this the ſeries of curves to be cut is given, and nothing more 
is to be found than the other ſeries which is to cut it at right 
angles: But M. Leibnita being told, that his problem was 
ſolv'd, he changed it into a new one, of finding both the 
ſeries to be cut, and the other ſeries which is to cat it; and 
the particular problem, propos'd in this letter is a ſpecial caſe, 


not of the general problem tirſt propos d, as it ought to have 
been, but of this new double problem; and the firſt part of 
this double problem (viz. by any given property of a ſeries of 
— more difficult * the 

| | ormer 


curves to find the curves) is a 
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\\ Rovay Ser 
former, dof dicks dps bon bithe rto 
given: M. Leina in a lager: 0 M. Ja. Bernoulli, dated 
December! 364/694, ; and 7 the 4 Erudir. for 
October 16 98; of ſer down bis e the problogi, | 
2 the given; ſeries of curves is de 4 * cquation, 
reſting. the zclation/ between — 5 ſcilſa and ordinate ; 
Th e\ ſame CIR hole, when the Hundes, a converging 
eries, or when the property of the cutre cut ean be 
reduced to ſuch an D by the — — ber . es n- 
nero terminarum inſnil as. But M. Leime was for an 
the problem wirhout converging ſgries. _—_— 


An "Acrownit 6 an ek Roman lnſeription, My at Cle. 

_ Jeon % Uſk, by My, Rice; u ſome Corjectures here 

on; Dy. Tobin. at "Phil, Tran. N. 259. p. N Ms 
the 


Perſon being at lough i in 2 cloſe near the bank 

river Uk; call 4 Iſen by the ancients (which'glides about 
a quarter of a mile off from Caerleon, and id fight of the town) 
ame a croſe a ſtone, and e letters 1 he took it ſup 
__ entire; it was, about a yard long and about three r 
| broad: he inſcription 18. as, foll Wie, 2934) & 704 .1 
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12 * ſtone then was ſome ſeeming oblong 44 
— of ſtonet, in no regular order; à little farther in that 
cloſe,: whete: the river wears out the land there was, ſome time 
befare, large carthen pot taken out of the bank by the rixer 
dice, which contain d the ſkull. and bones of a human body, 
and which Mr. Rice takes to haye been a Roman urn. 

Dr. Harris obſerves, t W = ancient and fait inſcription 
confirms what others have bereabouts, «nd what. Camden 
and other Nees 2 t wit, that the, ſecond Noman 
legion, call'd | Augn brought into Britain. by Claudius 
Ceſar, under the covet Veſpaſian, was poſted here at 
Jas or Caer-legion by ae * in 10 awe, the 
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M'E MOTR'S F the 
'Sihures, and that General obtain'd ſeveral viftories over them 
and their neighbours in ſeveral places hereabouts. | 
* There ſeeins to be _—_ moment - or' difficulty in this 
inſcription, but Yifor Lugduni; which, as the Dr. thinks, we 
have no ground from hiſtory to refer to Lyons in France, 16 he 
conjefturcs chat expreſſion may be thus accounted for; the 
river Lugg is famous in the nejghbouring parts; and as Dynas 
or Dyn figniſies a town in the ancient Brite language; and 
Dun alſo fignifies a bill or Down, as we till call it, and which 
the Dr. likewiſc takes to be deriv'd- from the Hritiſb; probably 
Lugduni here may expreſs ſome rown-or hill near the river 
Logs; and foce there is a place, to this day call'd TLuckton, 
on the fide of the river Zugg in Herefordſhire, pethaps that 
may bid fair to be the very place, where Valerius obtain d the 
vidldey, perpetuated by t ioſcription. IN 


dn: Account & 'the Skeleton 'of 4 large Animal impreſs'd an 
ane; by fs Stukeley. Phil. Tranſ. Ne 360. p. 963. 
AT Een near Newark in Norringbamſbire, was diſcover'd 
2 n aJmoſt entire ſkeleton ( as repreſented” in 755 3 
Plate XI.) of a large anintal, impreſe d on a very hard blue 
clay ſtone, probably from the neighbouring quarries of Futbeck 
on the weſtern cliff of the long tract of hills, extending quite 
thro' the adjacent c of Hann.. 

The upper part confingation of the ſkeleton or that 
which was the other; fide and tallied with this figure, could not 
be found: The ſkeleton was at firſt taken to, be human, but 
it rather ſeemed to be that of 4 crocodile or porpels ; there 
arc 16 Vertebræ of the back and loins, very plain and diſtinct, 
with their proceſſes and intermediate cartilages ; nine whole 
or partial ribs of the Teft"fide; the Os ſacrum, the Mum in its 
natural fituation, the two thigh bones diſplaced à little, and 
the beginning of the Tibia and Frbula of the right leg; on one 
corner there ſeem to be the veſtiges of a foor, with four. of the 
five40es, and & little way off an entire toe; there are no lefs 
than 11 joints of the tail, and the intermediate cartilages are 
of a white colour, and diſtinguiſhable from the teſt: We 
cannot doubt but theſe are the real reliques of an animal; for, 
the very bones themſelves are ſtill to be ſeen as plainly, as if 
preſery d in an Egyptian mummy: The Royal Society had a 
draught of a crocodile; tho a ſmall one, found after the like 
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manner, in;loew'd in ſtone; from a quarry in the mountains of 
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ROYAL SGE TY. 443. 
Upper Germany ; The Dr. ſuppoſes the ſame 'reaſon accounts 
for both, and all the reſt of cheie-kinds of ſoſſila, and that hence 
we may have a ſolution of ſome obvious and remarkable pbz- 
2 in the external face of the globe, conſequent 10 its 
tion, as ſet forth in the. Meſalc account; and of 
changes it underwent at the univerſal deluge, as alſo proofs 
that great cataſtrophe of the animal and vegetable world in 
plants, ſhells and parts of living creatures found in rocks and 
uatries. WN 4 at 
, It is remarkable, that all the ſtone-pits about the country 
whence this came, abound with. vaſt quantities of ſhells and the _ 
like; and the greateſt of the ſubſtance oſ the ſtone was. a 
compoſition. of them: If we view a map of the country, and 
obſerve the Linculnſbire alps, how: they run 30 miles north 
2 ſouth, and are ſteep and rocky on the weſt ſide, we may 
the reaſon, why theſe quarries. ſhould be ſo ſtock d with 
ſhells; for, it is reaſonable to ſuppoſe, that upon the retiring 
of the waters of the deluge from he ſuperficics of this country. 
into the eaſtern ſcas, theſe heavy bodies were intercepted by 
this cliff, which has retained foch vaſt quantities of them 
ever fince; whilſt thoſe that fell upon common mould ate 
moſtly rotten, and entirely loſt. 1 . 
We may cafily conceive what pet riſaction is from Sir 7/aac 
Newton's doctrine of the attrafQtion of the particles: of. matter, 
which is in the rat jo of its ſolidity, proximity and ſurface; 
eſpecially, that it is infinizely greater in the point of contact, 
upon which depends its cohefion, and all the varieties 'of 
yſical action; and we learn, from the common experiments 
of chryſtallization and freezing, and even before the fire, and in 
ſeveral chemical mixtures, how a proper degree of heat or 
cold, moiſture, motion, reſt time, promote this principle: 
Whence we may know how ſtone gradually row in quarries, 
not by any fancied vegetation, tho” there ig 23 like. it, 
in coral, but generally by appoſition of parts, as is well known, 
in the fuors of ſubterraneous grotto's and ca verus; ſo that we, 
bave no, reaſon to doubt, but what was clay, ſand or earth 
3000 years ago, may now be ſtone or marble,. according as the 
above-menti caaſes concur: This will convince us, that 


| the now barren and rocky plains of Syria, India and Arabia, 


arc owing to natural cauſes, a8 well as to an immediate curſe. 
of God, for the diſobedience of its ancient poflefiors ; 2 
7 >» is obſervable w_ famous 1 of Greece" a 
rick, warm regions renown” fertility in ancient 
1830 "'Kkks authors: 
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authors: Wherrſore that opinion may be true, that in many 
ages the whole face of the globe may berome one great rock t 
Dr. Plot in his Natural 2 Otforuſpire, gives an ac + 
count of a Tum, now 2 mount of ſtone ; and upon 
St. Vincent's rock near Briftol; are fortifications; now become 
folid cliffs ; "The Dr. was n ſeveral bones taken from an 
entire human ſkeleton, with Britiß beads, chains, iron rings, 
braſs bitts of bridles, Sc. dug up in a quarry near the Earl of 


| Widrington's feat at Blankney in Lincolnſhire ;, which probably 


was plain mould; when theſe corpſes of Drin were 
interr d; and afterwards be ſaw ſeveral human bones and 

dur, —— —— coins, Nu, _ —— in 2 _ pit 
in the park at Hunſtanton in Norfolk, which were d to 
have * buried 2 the earth aſter 2 battle: — 2 may 
judge ita vulgar error, to admire the ruins of old caſtles and 
walls for the tenacity of the mortar, 'avd-ro praiſe our anceſt ors 
for an art which we ſuppoſe no loſt; ben doubtleſs, the 
ſtrength of the cement 1s aw ag br length of time; and in future 
ages the fame Judgment may be form'd of our modern build- 


DF: om all theſe inſtances, the Dr. inſers the ancient ſtate of 
theſe cliffs, where this ſkeleton was found; as alſo ſhells inti- 
mately mix d in the ſubſtance of the ſtone, to have former] 

been of a ſofter confiſtenge, capable af admitting them into irs 
bowels, and immuring them as part of itſelf; and that earth, 
which is now manageable by the plongh, may ly in time, 
aſſume the ſame denſity, at leaſt not far below the ſurface ; for, 
in this very cliff the upper ſtrats are ſtill clay, becoming 
harder the deeper you go, What fort of animal this was, 
cannot politively be determined for want of 4 natural hiſtory 
of ſkeletons ;' but we generally find them to be amphibious or 
marine animals; why fuch, rather than ſeveral others, ſhould 
chance to be this entomb'd, may be owing to their being able 
to live much er than terreſtrial animals in that collection 
of waters, even till they begin to abate and fall away into their 
deſtin'd receptacles ; ſo that the bodies of the reſt; ſoon "'periſh- 
Ing, 'were corruprrd, and their bones "ſeparated and diſpers d 


much earlier; this 
wards turwd into "fone, and afforded this yoble monument 
6 / oder” 3 
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aruations on th Serta Coal-mir es, Ee un, Sew 
an hey. Phil. TranC-N?-36c5. p. 1 | 


M 1 * made the following obl. *ryation on the different 
;/ 28 Mio 8 5 87 in the coal Es 

Mendip in 8 eihbire: Suppoſe t raught lente 
Pig. 4. Plate XI. to be the 50h of a ae to ake 
in about four miles from the north-weſt to che ſouth-eaſt ; and it 
Gar y be applied to the veim of coal, as they lie at Faringdon 
my likewiſe at B;ſpop- -/ugton, wh ich Jaſt is near di 

Satiſh of Chew-ma 1 in Some ſerſbi re. 

15 carching for coal firlt look fbr. the crop, which is 
7 pa 12 the? very Diable“ and tender, and! ſometimes appears 
he da a hey call it; or elſe for the . which is dark or 
blackiſh * always keeps its regular courle as hs coal 
7 Poke Nang liquely over it; for, all coal Jies ſhelving like rhe 
, icular, nor hortzontal,. unleſs jt be 
Sd by a 4 is a parting of cl > hoes or rubble ; 
1 he velng Gore and bto af violent ſhock, 
ſo. as to let in rubble, c. berween them: The bbliquiry or 22 

as they call it, in all che works hereabout, in Soo 2.2 inc 
fathom ; and when it riſes to the land, it is called the crop, but 
ip the north baſſeting : In the works near Soy and likewiſe at 
Faringdon, it riſes to 5 north-weſt and p 185 to the ſouth · 
eaſt * the farther they work to the fouth-well; the pirch in- 
clines to the ſouth ; e contra, when they work towards the 
north-eaſt : 80 likewiſe they obſerve, as they work to the ſouth- 
weſt, when they meet with a ridge, it cauſes the coal to Yap u 

that id, being cut off by the ridge, they find it over bend 


when they are thro' a ridge: But oo the contrary, when they 


work thro” a ridge to the north. eaſt, ſay it traps down, th 
Is, 8 find „ * the ir fert. FAN * 5 . 
is generally dag in Wa 4. low grounds: The ſurface 
in theſe parts is moſtly a red 01 ich, 2 the 6rft oe {c- 
cond /pirr de generates into malm or loom, . and often yields a rock 
of reddiſh' fire-ftone, till you come to 4, 5, and oftentimes to 13 
or 14 fathom derp, when it changes by degrees to a grey, then 
a dark or blackiſh rock, which they call the c-; t 
_ lie ſhelving and regular as the coal does: But ip che 
parts 1 ee e, The; one over the coal, as at Mug 
caſtle an 't in Stafford clives vaty mych 1 in * 


being in ſome places l | harder han mah or lag; in others 


_ TR. 81 
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hard, that they are obliged to ſplit them with gun-powder ; and 
ſo likewiſe they vary in — the top ae or grey. 
but the nearet they are to coal the Viadker Ny grow; and 
wherever. they meet with them they are fure to find coab under 
them; but it is not always worth the digging. The firſt ot up. 
41 vein at Surton is called the ſtinking vein; It is hard coal 
for mechanic uſes, but of a ſulphureous ſmell ; under this 
about five fathoms and a. half (ſeldom more than ſeven fathoms 
there lies another vein, whieh from certain lamps of ſtone, mix 
with it like a caput mortuum, not inflammable, called cats head, 
they call the cat head vein: About the ſame depth under this Lies 
the three coal vein, fo called, becauſe it is divided into three 
different ſorts of coal; between the firſt and ſecond is a ſtone one 
foot and in ſome places two foot thick; but the middle and third 
coal ſeem to be placed looſe on each other, without being ſepa- 
rated by any different matter: Theſe. three veins laſt mentioned 
are ſometimes worked in the ſame pit; but the next vein is gene- 
rally worked in a ſeparate pit; for, tho it lies at the like depth 
the other, the intermediate cliff is hard and ſubject to wa- 
ter; wherefore, he has repreſented a pit ſunk thro! the three up- 
per veins at A, and another ſunk upon the three coal veins only at 
and fo i they Gnk on any of the lower veins they go more to 
Next under the Three coal veins is the peam vein, ſo called, 
becauſe the coal is figured with eyes like a peacock's tail, gilt 
with gold, which bird in this country dialect is called a peary: 
The cliff over this vein is likewiſe variegated with cockle-ſhells 
and fern-branches ; and this is always an indication of this vein, 
which, as is hinted above, is always ſearched for about 1 5. fa- 
thoms to the north-weſt of the former. on 
Under this again, between five aud fix fathoms lies the /mirh's 
coal vein, about 4 yard thick; and near the ſame depth under 
that again, lies the ſbelleyrvein; and under that a vein of ten 
inches thick, which being little valued, has not been worked to 


purpoſe, . | | 
ny ve. lay there is alſo another under the laſt mentioned vein, 


but that has not been tried within the memory of man: At Fa- 


ringdon they have the fame. yeins, which, as Mr. Strachey was 
niet agree in all parts with thoſe of  ZBibop-/urron before- 
mentioned; but as Faringdon lies four miles Jouth-caſt from Bi. 
Joop Sutton; ſo in the regular courſe they would lie a mile and 
# half deeper than thoſe at Sutton: But as in ſałt they are dug 
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near the ſame it follows there muſt be à trap or ſeveral 
ita Log whi in all mult antidcue ro thur"deptiy berwery tile 


Between Faringdon'and High Littteron the ſume veins ſerm to 
retain their regular courſe; but at Hittleton the ir undeſtmoſt und 
deepeſt vein 1s the beſt coal, which at Faringdon proves ſmall. 
On the other hand; in the pariſh” of Fame deu to the 
north-eaſt of the coal works at Suſtom aſoreſaid, about à mile dif: 
tant, and in the true courſe with thaſe at Surtun, the Tame veins 
are ſound again but here they wind a little, and their courſe or 
driſt runs a molt north, and they clip to the eaſty” which winding 
is attributed to ridges, which the workmen have met with on 
both fides, and have made them diſcontinue the work that way 
At Canton they have little of the red earth or nam on the fur- 
face, but come immediately to 71 iron ritt or grey tyle-ftone, 
which is 4 fore-runner of the cual i lives; in all other things | 

with the works near SH. Ag O90 
In the fame pariſh of Sranron dre, à little to the eaſtward, 
they have another coal-work; but the veins ate in all reſpects dif- 
ferent from the former ; their driſt or courſe is to the eleven 
o'clock ſun, as they term it, they pitch to the five o clock morn- 
ing and riſe to —— to he five O clock event 
ſun ; They have ſeveral veins, but hitherto only three are thoug 
worth Working; the ſt about three ſoot thick is ſmall 
line - coal; the next is three ſathotus under it and about two 
ſoot and à half thick, fit for culinary uſes; the undermolt. is 
about l 7 under the former, only ten inches thick, but 

ard coal, NT! ic 04 E 
At Clurron about two miles from theſt latter, in the ſame drifr, 
vid · almoſt to the ſouth · eaſt and by ſouth, theſe laſt veins ap- 
pear again; the „ r 
to 14 fathoms, in other agree w 
the laſt mentioned works at Srantroredrew. rt. 
At Burner, Oneen-Charieton, and. Brefleton, they hate ' four 
veins ' whieh- pitch to the north nearly; and „ the 
dritt lies almoſt caſt and weſt ; the ſurface is generally red land 
four or five fathams deep; the upp ermoſt is from three to ix 
foor thick at Briton, but leia at Cbarleton and Burner: The 
next called pat bein is fix ſathome under the former, 18 inches 
thick; all hard coal; the third is the trench veinifeven fathorns 
under the other, which ia from two feet and a half to three foor 
thick, all ſolid coal; the fourth is roc bein, always diſtin- 
guiſhed by a rock of paying ſtone, called penant, lying _— 
| | » 


— 


” thickneſs, 


A T. $krron-Coldfield in Warwick 


. teſt” of the ounce' was di 
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which rock is ſometimes 2 0 foot thick or more, and therefore 
2s vein is Never worked in the ſame pit with the former vein; 
about 200 yards more to the ſouth, or to land, as they g 
it it in coroputed ſeven ſathe mm under the ſormer. 
The different veins of ce al and earth in the coal-works in 
theſe parts, all agree in the oblique ſituat ion of the veim ; and 
every vein has its. cli or ci 2 in the fame. oblique 
manners all of them pitch or. rife about 22 inches in a fat 
nod almoſt all of. chem have tc ſame ſtrata of curth, ma} 
rock over them, Jr to their courſe or driſt, as alſo in 
. Nene 212 Prob 
„Now 36 coal is generally dug here jn valleys ; ſo the hills 
which imerſere between the ſerrcral works above ment ioned, ſaem 
allo ta obſcave a regular-courſt- in the frors of Rove and cath 
found in their bowels, for, on the ſummits of theſe hills we find 
a ſtony arable ſoil mixed with a ſpongy yellowiſh earth and clay; 
under Which are quarries of Jh in ſeveral: beds, to about g or 
10 foct deep; and fix ſoot under that, theo yellowiſh Joow, there 
13 a blue clay inclinable to marie, which is 4hout a yard 2 
E this is another wWhitiſti loom one yard thick, and 4 
de mare, ſaſt, fat and y, fix foot thick ; only at about 
2 depth it is parted by a marchaſiis about fix inches 


. | eee r1w3 
that theſe beds of ſtone and marie, which 
| ney b9 17 Ana 


ere 
It js to be obſerved, 
ate diſſercmi from coal, ie all borizomal, - | 11 


An Account of the grant and [peedy wegerarion of Tomips; 
"By Dy. Nag es Phil Traut Ne 300, p. 974. "> 
e, a peaty ground near 4 

pool (of which ir 1vas f a part] was lown with the- 
hip · ſeed on the . of Nuo in left than three days time. the 
turm ps were en above ground ; at the end of three weeks the 
2 po hg 2s 5 within leſe chan 9 * 
the lowing, 0 | quantities ws, Ahe y 
be ing then as big as larg — the end of — vid. 
on the 12. of Auguſt, a Jarg c urnip was pulled up (tho probably 
not 10 large as ſeveral others/ then growing on the ſame ground) 
which, together with its top and the Jong part of the! root, 
werghed: upwards of two*: pounds, '14 ounces; at the fame time 
was alio weighed an ounce of the fame ſbrt of rurnip-ſeed, the 
gardener ſown his with, and afterwards 1cco of the 
grains were counted fingly out of rhe ounce ſo weighed ;, and the 
id ed into heaps) an mur ad cute 


1 & id 
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ſeeds firſt ſeyered and laid together; 
whole ounce contained vpwardaat 


igbed, produced 671600, that is, the 
150 requiſite to equal the 


equal, fi 

the time it was ſown, till it was pulled up) the N of ſee 
which it ſprung from, weighing when it was ſown but e A 
an ounce, was increaſed in weight according to the following pro- 


portions, viv. | 


In fix weeks time 691600 s © e 
| 8 111933 1% ery | 
Er Os, - : times itz own weight, 
Minute was | | 


Some days after, another ounce of the ſame fort of ſeed was ex · 
oy weighed, and the grains were found to be 14673-. | 
nother turnip of the ſame crop was pulled up on the 2.1. of 
October, and was found to weigh upwards of 10 pounds and a 
half, which unuſual bulk it acquired (fuppoſing as above the 
growth to be uniform) by increaſing the weight of the ſeed it was 
raiſed” from, 15 times in cach minute of time, from the ſowing 
to the drawing of it, | . 
K. e reap 
yt en more conſiderable,” © | 
At another tim: in two other ſorts of turnip ſced it was found, 
that an ounce of ohe ſaxt-contained 14702 grains; and an ounce * 
of. the other ſort no leſs than 1490 — N | 
It is credibly reported, that of te years turnips, have been 
r found growing in ſeveral counties of England, 
that have weighed above twice as much, one of which was ſern 
at Birmingham about the year 1710. 


An Account of Experiments made in June with A. Villette's 
N by Dr. Harris and Or. Deſagulicrs. Phil, 
Tranſl. N' 360. p. 976. bf 

TY inches wide, and ground to g 

ſphere of 36 inches radius; ſo that its focus is about 38 

f 1 from the * 3 

it in made is a mixture copper tin and 8 

Vor, VI. 12 11 flexion 


15⁰ E MO IA 8 of the 


gexion has ſomething of a yellow caſt; the concave ſurface ha: 

ſcarce any flaws, and thoſe very ſmall ; but the convex . fide, 

which is likewiſe poliſhed, has holes in it. | 
Having held ſeveral bodies in the focus of this mirrour ; the 


oy above gentlemen obſeryed with a halffecond pendulum the time, 


in which any material change happened to them while expoſed to 
my gee hear, | 25 
6155. Experiments were made from ꝗ till 12 in the morning, as 


1. A ted piece of a Roman Parera began to melt in three {e- 
conds of time, and was ready to drop in 100. 
2. Another black piece melted in 4 ſeconds, and was ready to 


in 6 | 

3. Chalk, taken out of an Echinus ſpatagas, filled with 
chalk only, fled away in 23 ſeconds of time. 
4. A foffile ſhell was calcined in 5 ſeconds of time and did no 
more 1n 64. | | 

5. A pico of Pompey's pillar at Alexandria was vitrified in 
the black part in 30 ſeconds, and in the white part in 54. 

6, Copper ore, that had no yifible metal in it, vir d in 8 


ſeconds, 
7. Slagot cinder of old iron-work ſaid to have been wrought 
by the Saxons, was ready to run in 29 ſeconds and +. 

Here the plaſs growing hot burned with much leſs force, 
8. Iron ore fled immediately, but melted in 24 ſeconds, _ 
9. Talc begas to calcine at 30 ſeconds, and held in the focus 


64. e 
10, Calculus bumamug was calcined in 2 ſeconds, and only 
dropped off in 60. Fg | 
11. An anonymous 6ſh's tooth melted in 32 ſeconds and g. 
12. The Asbeſtos feerned ſomewhat condenſed in 28 ſeconds; 
but it was now ſomewhat cloudy : M. YiHerrs ſays, that his glaſs 
t Uy calcines it. 


13. A golden marchaſite broke to pi and n to melt i 
hots 3 e vega * 


14. A Glvex fix-pence melted in 3 ſeconds and 4. 
13. A king Williams copper balf-penny melted in 20 ſeconds, 
and ran with a hole in it in 31. * | 

16. A king George's half. penny melted in 16 ſeconds, and ran 


| w Tin melted in 3 ſeconds. 
18. Caff iron in 16 ſeconds. | 
19. Slate melted in three ſeconds, and had a hole in 6. Thi 
| o hy 20, Ibin 


 RayAL SG α mY... 451 
10. Thin tyle melted in 4 ſeconds, had a hole and was vierts 
fied thro in 86. a ed e 
21. Bone calcined in 4 ſeconds, and vitrified in 33. Rares 

An' emerald was melted into a ſubſtance like a turquois ſtone. | 

A diamond weighing 4 grains loſt f of its weight, 
An Atcount of an extraordinary Meteor, Ec. by Dr. Halley; 
2549 Phil. Tranſ. Ne $66, Ro” 5 


Ove 19: of March 1518-19 there was a ſurpriſing lumi- 
nous. meteor ſeen in the heavens all over England: Some 
of its phænomena are very hard to account ſor, according to the 
potions. hitherto received by our naturaliſts 5 ſuch. as, its very 
great height above the earth, its vaſt quantity of matter; the 
extraordinary velocity with which it mov d, and the prodigious 
exploſions heard at great diſtances, and whoſe ſound, attended 
with a very enlible tremor of the ſubjacent air, was certainly 
propagated thro” a medium exceedingly rare, and next to a va · 
cuum. | | 
The Dr. formerly collected (vide Pbil: Tranſ- N“ 344.) all he 
could find of ſuch meteots; but none ſeem to come up in any 
circumſtance to this appearance z of which he gives the follow- 
ing 2 from the ſeveral relations thereof communicated to the 
jety. | | 

ir Hans Sloane being abroad at that time, happened to have 
his eyes turned towards it, at its very firſt eruption, of which be 
gave an account as follows; that Pang og Rey by the 
north caſt corner of Sourhampron:ſirect in ur ſduare, 
London, at about a 2 after eight o'clock at night, he was 
ſurpriſed to fee a ſudden gen light, far aA dots ot the 
moon, which ſhone. very bright at that time; he turned to the 
weſtward where the light was; the firlt place he obſerved it in 
was about the Pleiades northerly, whence it moved after. the 
manner of, but more ſlowly than a falling ſtar; in a ſceming di- 
rect line, deſcending a little beyond, withal below, the ſtars 


in Orion belt, then in the ſouth-weſt ; the long ſtream appeared 


to him to be branched about the middle, and the meteor in its 
way became tapering upwards; at the Jower end it at laſt became 
bigger and ſpherical, yet not ſo big as the full moon; its colour 
was whitiſh, with an eye of blue of a very vivid dazhing loftre, 
which ſeemed very nearly to reſemble if not ſurpa ſa the bright- 
neſs of the ſun's body in a clear day, when ſeen. with the naked 
eye; This brigh obliged bim to turn bis eyes ſeveral times 
from it, as well when it way een as When it was tapering 
| - 


- tinued for ſome time after it was extinct, of the ſame r 
4 —— colour with the ſtream, and at firſt ſome ſparks ſeemed 


track, ſeeming to have been 


Fd 0 
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and a globe; it ſeemed in about half a minute or leſs, to move 
20*, and to go out, as he conjectured, about as much above 
the horizon: It left behind it, where it had paſs'd, a track of 
4 clondy or faint reddiſh © yellow colour, ſuch as red-hot 
iron or glowing coals have, that continued upwards of 2 
minute, d to ſparkle and kept its place without falling; 
This track was interrupted or had a chaſm towards its upper 
end, and about 4 of irs length: He did not hear any noiſe it 
made; but the place where the globe of light had book, coop 


flac from it, ſuch as come from red-hot iron beaten on an 


. . anvil, | 


All the accounts of the phænomenon agree in this, to wit, 
that its ſplendour was little inferior to that of the ſun ; that 
within doors the candles gave no manner of light; and in the 
ſtreets, that not only all the ſtars diſappear'd, but the moon 
then nine days old, and bigh towards meridian (the ſky 
being very clear) was ſo far effaced as to be ſcarcely vifible, at 
leaſt not to caſt a ſhadow, even where the beams of the meteor - 
were intercepted by the houſes; ſo that ſor ſome few ſeconds 


olf time, it reſembled perfect day in all reſpeRs. 


The time when this happened, was generally reckoned at a 
uarter paſt eight: but by the accurate account of Mr. Pound 
who only ſaw the light) agreeing with what has been ſent us 
om the Pariſian obſervatory, it appears to have been at 

8h. & apparent time at London; and the ſun being then in g* . 

and F of Aries, the right aſcenſion of the mid heaven was 

130* 45", whereby the” poſition of the ſphere of fix'd ſtars is 

given: Hence the Lucida Pleiadum will be found at that time 

to have been 25 and + high, in an azimuth 6* to the north 
ward of the weſt; and conſequently, the arch the meteor 

mov'd in was inclin'd to the horizon in an angle of about 2)“, 

having its node or interſection therewith, nearly ſouth ſouth 

weſt, as will more plainly appear from what follows, | 

At Oxford five minutes carlier, Mr. ohn Whiteſide, imme- 
diately after the extinction of the meteor, made haſte out to 
fee what it might-be ; and well confidering the fituation of the 
track it had left in the ſky; found it to have paſs'd about 


1 and 4 above the mode ox; 5 of Orion, and about 
; 


o and f above the middle belt, where there appeared a 
utninous ubscula of a reddiſh light, being a dilatation of the 
ocealioned by ſome GIS 

7 cre; 


: 
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there; and by what be could learn from rhoſe who faw ir, it 


was thereabours it broke out, and firſt began to efface the ftars? 
Hence it proceeded as to ſenſe in an arch of a great circle, and 


paſſing in the middle between the tail of , Lopus (Buyers) , 


and Þ in the fore-foot of Canis major, it terminated about & in 
the breaft of the ſame, "neatly in 95 R. Aſtenſ with 23 of 
S. Declin. And at the place of its extinction there remained a 
large whitiſh nebula, much broader and of a ſtronger light than 
the reſt of the track, which he took for a certain of a very 
great explofion made there. It will be found by computation, 
that the angle this track made with the horizon of Oxford was - 
very nearly zo®, and its interſection due 8. S, W; and that the 
place of its extinction was about g* above the horizon, in the 
azimuth of $2* to the welt, <> 45 | a 1 
At Worceſter Mr. Nicholas Fatio ſaw this meteor deſcend 
obliquely towards the ſouth, making an angle with the hori- 
zon of about 65, and interſecting it about 8. 8. W. +, as 
may be collected ſrom a ſcheme thereof ſent up by bim to the 
Royal Society; by this the track leſt all Orion and” Canis major 
to the weſtward, and divided the diſtance between Sirius and 
Procyon, ſo as to be almoſt twier as fur from Procyon as 
Sirius: The time at Worceſter was one minute before eight, 
this city being about 9 of time to the welt of Zondon; and con- 
ſequently, the R. Aſcens. of the mid-heaven 128” and . 
"Now the fifuation of the cities, London, Oxford" and Wor- 
_ being nearly on the ſame W. N. W. point, on which 
the track of the meteor had its greateſt altitude above the 
horizon, equal to the angle of its viſible way; if we ſuppoſe 
it at Zondon to have been 2) high, and at the ſame time at + 
Morteſter to be 6; high, in the plane of the vertical circle; 
paſſing thro“ Zondon and Worceſter; fappoling likewiſe the 
diſtance between them to be go geographical miles, or 1 nd 
Jof an arch ofa great circle of the earth, we may by 2 AN — 
metrical calcu}ation find the perpendicular height to have beer 
64 ſuch miles; and the point over which it was then i- 
cular to have been zo ſuch miles W. N. W. from Morteſter 
and the geographical mile being to the Exgliſ ſtatute mi 
a3 23 to 20, this height will be no Teſs than 73 Egli miles 
and 4; and the place directly under it will be found” to be 
about Preſtain on the confines of Hereford and Radnor-fhires : 
The obſervation at Oxford does likewiſe nearly agree in the 
fame conclufſon. p wat A 


"IS. 
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purpoſe; ſo that if theſe appea 


metcor exactly in bis zenith, as he was affur'd 
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„This altitude being added to the ſemidiameter of the 
earth, as radius, becomes the ſecant of 11 degrees; ſo that the 
meteor might be ſeen above the ene above 
220 leagues diſtant therefrom : Whence it will not L 
fing, that it ſhould. be ſcen over 2 of the iſlands. of 
Great Britain and Jreland, over all Holland, and the hither 
parts of... Germany, France and Spain at one and the ſame 
inſtant of time. p ne 
This ſuggeſts a conſiderable uſe, that might be made of 
ſc momentancous 2 for determining the geo- 
graphical longitudes of ; for if in any. two. places, two ob- 
— by help of — 


um · clock, duly corre by celeſ- 
tial oblervations,. do exactly note at what hour, minute and 
ſecond, ſuch a meteor as this is kindled and extinguiſhed, the 
difference of. thoſe times will be the difference of longitude of 
the two places ; nor docs. it e ſo much as the uſe of a 
teleſcope, as in the methods hitherto put in practice for that 
rances could be predicted, and 


notice given of their. approach, ſo as to know when to expect 


them, the Dr. makes no difficulty of prefering this method of 


lettling the geography of a 8 all others. 

Having thus fix d one point in the line of its. motion; let us 
now ſec. hat cout ſe the meteor took from thence ; and firſt at 
the tomn of Kirkby-Stephens, on the borders of Turſhirs and 
ol a in a meridian very little to the weſtward of Wor- 

. 


r, but a 27 and + more to the north, it was obſcrv'd to 

rea K out as from a duſky cloud, directly under the moon, and 
from thence to deſcend, nearly in à perpendicular, almoſt to 
the horizon: Now the moon. being at that time in the third 


degree of Leo, was about half an hour paſt the meridian : and 
. £oplequently, much about a point to the weſt, or 8. by W. 


and the ſituation of Praſtain from Kirkby-8tevens, being pretty 


near upon the ſame point, it follows, that the direction of the 


N was in the great circle paſſing over theſe 
two Aces. N | 4 | . x 

_ And this is farther conſitm d by the obſervation of Mr. San. 
Cruwys, who obſerw'd at Tiverion, about 12 geographice 
miles ncarly-duc north from. Exeter, the firſt: exploſion of this 


by applying 


his eye to the fide of his door, which he took to be perpend! 
cular, and locking upwards ; and from thence he ſaw it deſ- 
cend to the ſouthward directly in the ſame azimuth, without 
declining either to the right or left; Hence it is plain, = 
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the track likewiſe paſg'd over this place, which by our maps 
js faund to lie in a line with Preſtain and Kirkby Stephens, 

On this ſuppoſition, that the firſt exploſion, attended with 
the reddiſh nubecula, was directly over Tiverton, let us com- 
pare the obſeryation at Oxford with it, in order to determine 
more nicely the perpendicular altitude there: At Oxford this 
nubecula was found to be 3“ and 4 above the middle ſtar of 
Orion's girdle at Sh. 3'; and was therefore 26 and f above 
the horizon; and the diſtance between Oxford and Tiver- 
fon being 1555 or 115 geographical miles, it will be, as the 
fine of 61® 3% to the fine of 63® 30), ſo is the ſemi-diameter of 
the earth, being 343 and 4 ſuch miles to 3498 miles, t 
dliſtance of the meteor from the center of the eh; from which 
deducing the ſemi-diameter, there remain do 4 geographical 
miles form the beit of the meteor above Tiverten: This is 
confirmed by the obſervation of Mr. Derbam, who at Wind/or 
ſaw the aforeſaid nubecula about 2 above the moſt ſoutherly of 
the ſeven ſtars in the ſhield of Orion; that is (the time being 
Sh. 6“) in the altitude of 23% and 4: Whence the diſtance 
between Tiverton and Windſor being 150 meaſur'd, or 1 30 

cographicat miles, by a like proportion, we ſhall find the 
ame height of the meteor 60 ſuch miles, wanting only a quar- 
ter: ſo that ina round number we may conclude it to have 
been juſt go geographical, or 9 ſtatute miles, above the 
earth's ſurface : Nor is it poſſible to come at a preciſe determi- 
nation of this matter, by reaſon of the inaccuracy of our data, 
which were only the notes of perſons under the ſurpriſe of the 
ſyddenneſs of the light, and no ways pretending to exaftneſs ; 
However ſuch as they are, they abundantly evince its height 
to have exceeded 60 Engliſs miles, tho ſome would have it 
to be no more than 38 or 40 ſuch mile. 

To compute the viſible wa y of this meteor, either in reſpect 
of the horizon, or among the 6ix'd ſtars, and bring its motion 
to a calculus; all this may be perform'd with tolerable exatt- 


neſs, 1 it mov d in the arch of 2 circle concentrie with 


the earth, and but go geographical miles without it; and that 
the point of the firſt explotion was over the Lat. of 50* 40” and 
3* 40% to the weſt of London; and that of the laſt extinct ion 
over Lat. 4) 40, with 4 zo weſt Long. the time being fix d 
to 8 paſt 8 o'clock at London : Hence it is caly, by 2 a ape 
metrical proceſs, to obtain the viſible altitude and azimuth of 
the metcor or either of its exploſions, as ſeen from any place 


* 
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whoſe Long, and Lat. are known ; and from the time given, 
the points in the ſphere of ſtars anſworing to thoſe azimuths and 
_ altitudes arc wp deduced. | And let ſuch, as contend for a 
much leſs height of this meteor, 1} if they can, on ſuch their 
ſuppoſition, to reconcile the ſev phznomena above-menti- 
oned with each other, and with the obſervation of Mr. Ella 
between Gainsborough and Redford ; where at 8h. 5' the me- 
teor was ſcen to paſs preciſely in the middle between Sirius and 
the fore-foot of Canis major, moving obliquely to the ſouthward 
in a line whoſe direction ſeemed to be from the middle be- 
tween the two ſhoalders of Orion; the Lat, of the place being 
nearly 53” 20% and Long, 45” weſt from London; let them try 
how they can account for its being ſeen 5* high at Aberdeen in 
Scotland, and near as much at Peterhead, 4 a degree more 
northerly, and then let them judge, whether it did not exceed 
the reputed limits of our atmoſphere : Laſtly, if the apparent 
altitude of the meteor at Paris was not 5* and 3, but 11* on 
the W. by N. point, when it muſt have been in its greateſt 
luſtre, there will be no pretence to bring it lower than what the 
Dr. has made it, ran if it be allow'd to have followed the 
track he has aſſign'd it, viz. over Preſtain, Cardiff, Minehead 
and Tiverton and over Breſt in Bricany. My 5s 
Allowing this to have been the path it mov'd in, the rea] 
magnitude and velocity of this meteor might be afſign'd, if 
the ſeveral accounts of its apparent diameter, and of the time of 
its paſſage from one of its exploſions to the other, were conſiſ- 
tent; bur ſome of them making its viſible appearance nearly 
equal to that of the ſun, which, according to ſeveral, it far 
exceeded, we may ſuppoſe with the leaſt,- that at the time 
when it firſt broke out over Tiverton, its diameter was + 4 
degree; and its horizontal diſtance being 150 geographical 
miles from London, and altitude 60, the hypothenuſal or real 
diſtance from the eye, will be more than 160 ſuch miles; to 
which-radius, the ſubtenſe of half a degree will be upwards of 
an Engliſh mile and a half, being about 2800 yards very 
nearly: After the ſame manner it is difficult to aſſign its velo - 
city, whilſt ſome make it half, others leſs than a 1 of 2 
minute, in paſſing from its firſt exploſion to its 1 


but the diſtance it mov'd in that time being about 3. or 180 
geographical miles, we may modeſtly compute it to have run 
upwards of zog ſuch miles in a minute; which is a velocity 
quite incredible, and ſuch, that if a heavy body were projected 

| to 
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as pens by the ſame, it mould not xleſcend by its gravity: 
to the but rather fly off, and move round its centre in 4 
oy ene orb, reſembling that of the moon. 

Several of the accidents, that were reportcd to have attended. 
its paſſage, were the effect of fancy, ſuch as the hearing it hiſs 
as it went along, as if it had been very near; others imagin d 

t t | 
e 


that they felt the warmth of its beams; and ſome that th 
were ſcalded by it» But what is certain is the extraordinary noi 
that followed its exploſion: All accounts from Devon and 
Cormual and the neighbouring counties agree, that there was 
heard in thoſe places the report, as it were, of a very large 
cannon, or rather of a broad-fide at ſome diſtance, which was 
ſoon followed by a nextling podfe, as if ſeveral ſmall arms bad 
been promiſcuouſly diſcharged; What was peculiar to this 
ſound was, that it was attended with an uncommon” tremor of 
the air, and every where in theſe counties, ſhook the glaſs 
windows and doors of the houſes-very ſenfiblyz and 
to ſome, even the houſes themſęlves, beyond the uſual — 
of cannon, tho near; and at Ziverton a looking · glaſa that was 
looſe in the frame, fell out on the ſhock and was broken: Nor 
was the extent of this prodigious ſound | known, -which was 
heard againſt the caſterly wind, that then blew, in the neigh» 
bourbhood of London; and Dr. Tabor heard it diſtinctly beyond 
Lewis in 8uſſex ; ſo that the Dr. cannot help thinking, but that 
ſuch a meteor as this gave occafion to that famous ode in 
Horace, 29 18. : 
* « 9 


Parcus Deorum cultor, Cc. f 
rA No Dip. 

Tram n p- 1 
Vlerumque purum tonantes 1 
| tow equos, volucremque currum, 

Quo bruta teins, Oc. concutitur,' 

TAR OI TG AP {( +4724 

Zut whether the report, heard near Lewss, were of that ex- 

plofion directly over Devanpire, or rather of that-latrer and 

much greater, at the extinction aver Bricany," the Dr. does 
not pretend to determine, till ſome fſarther accounts from 

France, whence hitherto, he only learned that the time of the 

arance at Paris was at 19'-pait 8. r . 
by to attempt ſomething towards-a ſolution of the 
of this - meteor; and by compari 
them with things more familiar to ug, to ſhew at how -. 
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| might probably be efefted; And firſt, the unuſual and 
N eveeding. ſurnmey in theſe parts of the 
world may be fo to have raiſed an n 
vapour of all jortyz of which, the aqueous and others, 
y told, and wanting a certain degree of 
gravity 10: huoy them op in the air, aſcend but to d ſhall 
height, and are quickly rerorned in rain, dews, Oe. whertas, 
che inflammiable alphureout vapours, have, by an innate levity, 
4 fort of vlt cmriſuga, and not only have no need of the ait to 
them, but agitated by beat, will aſcend in Vacuo Boy- 
vo, and ſublime rv the top of the receiver, when moſt other 
fumes fall inſtantly down, and lie like water at the bottom. By 
this we may conceive, how the matter of the meteor might have 
raiſed from a large traft of the earth's ſurface, a — 
| —— — 2 — „ beg He 
engaged from all other partie t prince nature t 
congregates homogene oy is viſible ns — inſtances) ity 
—_— length of time coaleſce and run t as we 
fee ſalts ſhoot in water ; and EA contracting themſelves into 
a ndrrower — rk might Ne like 4 train of gun poder in tho 
wther, till catehing fire by ſome interna] ferment, as we find the 
damps in mines frequently do, the flame would be communicated 
to its-continued parts, and ſo run on like a fired train. 
- This may explain how it came to move with ſo unconceivable 
a velogity.z for, if u continued train of powder were no bi 
than a barrel, it is not eaſy to ſay how very faſt the fre would 
fly along it; much leſs can we imagine the rapidity of the accen- 
ſion of theſe more inflanable vapoure, lying in a train of 
vaſt a thickneſs." If this were the cafe, it was not a globe 
fire, that ran along, but a ſuccefſve kindling bf new matter; 
and as ſome parts of the earth might rmit theſe vapours in 
_ preater plenty than others, this train might in ſome parts thereof 
much denſer and bigger than in others, which might occaſion 
ſeveral ſmaller exploſions, as the fire rat along it, beſides the 
ones, 1 of magas ines. Thus 
D noiſe like arts, heard after 
2 We 


t peal, upon the ex at Nieren; the continoanct 

icls foo ſms rims" anques, chat che ſound thercof came frech 

| *\ As 10the propagaion of Hand theo' # medio, acconding 
ghe Toceintd eg ef di u added tines rarer 


what we breathe and nem to a varu Dr, pretends not to de- 
yermune: Huherto the air is e to be the vehicle of ſound 
S P 62 * hay «4 \ " 2 


— Oc] rey Ji. c. .zc.cqcmc_n,- cn. 


Fr 


r r — 


=p —_— — 


\ Kor At Selin 456 


ind in our 9K we find it 9 diminiſned: Bur 
we have this only inſtance of the effoct of airexplotion of a mile 
or two in diamete:, re 
penſare the extreme rarity of the 


4. Obſeruation, of the end of the me 2 4 on the 
8 March 1718, taten near the , Cape of N 
and * f$; deter led 7 the Longitude rl I | 

14 361. p. . | 

—— i Grd to cet $884; did by an eterſon 

of —. — 1 to detertnine the longi⸗ 

kde of the ope of God be 4" 11% or 1% and 4 more 

— 47, r Hallay, 

in PM, Tranſ, 185, concluded it could be no more tha 

1% and what feems 2 the controverſy; on the 5. o 

March 118, the end of a lunar celip fas obſerved an offi» 

ter of rhe — 3 — moon's 

nr rene * 2 ing then in the Lat. of 34 24" 8. and ag 
ond ag, jk oſt 185 eagues to the eaſtward of the Cape 
= Gods U by caleulation; that in that Lati 

—— — bt at 5 7) and f p. m. and by compar- 

ing' this echpſe hat obſerved with great exactneſi on . 

bruary tt wed. Neebik agrees well with tis rambers 
he concludes the middle of this ts have bevh at London at 
ich adding 1* 46 for the emiduration n be 

ſrom the obſerved continuance of the clip of 1682 

II be bound to have been at London at 3 34"; the ſhi 

in a meridian 267 to the eaſtward of London; 

time Sgt penny eaſtward Fihe (2 
Lat, givey 11 of . which ded 

ſhip, there remains juſt 15 or 1 for thþ 

ians between London and the Cope 80 ma 
is frill nearer our meridian than the 

; ant near 6* nearerthan M. De is 7 


in eclipſe was attended with all the circumſtances ee 
nake the conc luſſon as certain as the nature of the thing 
admit of; for, the moon was nearly in perigeo, and the ak | 
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al moſt central; fo that ſhe emerge out of ſhadow as ſw! 


10. of March at noon, they paſſed Cape 


2 
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ſoutherly promontory of Afric, which — 3 
ic, which t E. 
about ſeven leagues diſtant,» The end of this eclipſe, tho” not 
viſible in England, might have been ſeen in Germany, at Nuren- 
n it leman, with good 
exan rown a Scots eman, a very 
braſs-quadrant upwards of two 9 and at the Durch 
ſettlement at Table hay, aſter 2 his pendulum · clock by 
correſpondent altitudes, did on the 4. 5 1694 at 5* 49 
man, obſerve the diſtance of the bright Iimb of the moon from 
the right ſhoulder of Orion to be 23 3.3 and the next morning 
August 5. at 5. 21/-124 the ſame limb was diſtant from Procyon 

23 57 and at 30 36, 48) from the Lucida Arieris 48? 29'. 

It were much to be wiſhed that the moon had, either of theſe 
momings, been accurately obſerved at Greenwich. or Paris, or 
at ſome place in Europe, whoſe itude from them is well 
known: that failing, the Dr, had recourſe to the period of 
the lunar motions, that is performed in 18 years and 10 or 11 


460 


days, after which the errors of the lunar computations return very 


nearly the ſame ; and be found among his old obſervations one 
that tall ied well with that of the 4. of Auguſt 5, viz. at Oxford 
the 23. of July 1676, at n he obſerved the moon to 
apply to the ſtar in the middle of the Zul/'s neck, marked A by 
ayer ; the. ſtar at that time was diſtant from the ſouthern and 
neareſt cuſp of the moon: 20 4 21 by the, micrometer ; and at 130 
17' 159, when it ſeemed to immerge upon the bright limb of 
moon, it was diſtant from the porthern cuſp, 23 207; but this 
was leſs 22 reaſon of the hazy air; the ſtar was at 
time in 28® 56. of Taurus with 1 13 201 N. Lat, whereby he 
found; that the lunar tables, founded on Sir 1/aac Newton's cor- 
rect theory of her motion, gave her place at that time only 2 too 
flow ; Which error be ing allowed on the 4. of Auguſt 1694, the 
reſult was, that.z* 59” at the Cape of Good Hope was at London 
4 3% whence the difference of longitude is 16 and $, ſuffi- 
ciently near what the Dr. had before determined it. 
Of the Force of the Heart ; by Dy. James Keill, Phil, Tranſ. 
| Ne 361. p. 995. Tranſlated ffol the Latin. 


£ 


As che force, with which the heart eee ang the blood,..ce 


* 1 eſtimated by Borelli, ſeemed almoſt incredible; ſo Dr. Keill 


attempted to give a ſolution nearer the truth ; but d id not in the 
leaſt propoſe accurate] to determine that ſorce, but rather to 


hint at a method, by which it might probably be found out, and 
| | p to 
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to excite others more ſkilled in geometry to inveſtigate a problem, f 
the folution of which was fo ooh wanted. Bu. on | 
What Dr. Jurin principally objects to Borellj, Dr. Moreland 
and Dr. Keilt is, that in eſtimating the force of the heart, they 
attempted to determine its ratio to an unactive quieſcent weight, 
* But fince, ſays he, the heart itſelf moves in its ye or con- 
traction, and puts into motion the bodies that oppoſe it, ſuch as 
* the blood and the coats of the arteries, it is evident, that the 
e N of its force can be known no otherwa ys, than by firlt 
* knowing the quantity of its motion ; ſor, motion can no mote 
* be compared with a quieſcent weight than a right line, with a 
tectangle: But this is far from being the caſe, as to either of the 
three Gentlemen abovementioned; tho' at the ſame time Dr. Neill 
ſees no abſulÞity in the compariſon ; for, tho” there be no relation 
between the weight of a ſolid body and its motion; yet the my 
ing force, if it act upon a fluid, has à certain ratio to the force 9 
gravity ; and indeed the moving force of à body, that produces 4 
a certain quantity of motion in a fluid in any given time, is equal = 
to a weight, which falling by its force of gravity/ acquires the | 
me quantity of motion in the ſame time: Hence the” force, | 
with which water is thrown out at any orifice, is ſaid to be equal 
_ to a certain weight; becauſe the given weight, and the fs 
that throws out the water, produce equal quantities of motion | 
in equal times: This ſeems to Dr. Neill to be the true meaning | 
of the Newtonian corollary, and which he thinks; differs not 
from what he has advanced on the force of the heart Sir uac | 
Newton's words are to this purpoſe, the force; by whic the 
« whole motion of the effluent water may be produced, is equal 
to a weight, c. which Dr. Zurin does not ſeem to have ſath- 
ciently attended to, hen he ſays, that __ by-which the 
mot ion of water — — of a veſſel may be generated, c 
But Dr. Neill thinks if he is miſtaken in this, he is ſo with the 
greateſt icians of the age, as Hagens and Sir 1/aac New- 
ton, both of them explaining- the force of fluids by the force of 
| gravity ; which the latter not only does in the above · mentioned 9 
Corol. but likewiſe in other places {hews a method of finding the 1 
ratio of the reſiſtance of a medium, that is, of the action of 4 
fluid on-a ſalid body, to the ſotce of gravity or the” centripetal ll 
force as may be ſeen in Prop. 4. 5. lib. a. and theirCoroltaries; le 
is true the action of fluids on a folid is diſſerent ſrum that of ſolide 
on cach other: A fluid, moving with a given velocity, may fu- 
tain a given weight, fince the parts of a fluid, continua ſuc- 
cceding each other, impinge upon the weight 5 n 5 
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gravity, 
Pulther De, object: that Dr. Keil makes the velocity 
of the blood —— — equal, the whole 


time of the Mals, whereas be 2 it to be very 


J 88 


i Dr, Krill denies ; tho whether the velocity of 
lood thramm out of the heart be equal or unequal, he 
thinks, does not ſufficiently appear ; at leaſt the latter ſuppo- 
fition ſecmed to him = be better grounded. 

Ay the 2 lacy Dy N objects aga inſt Sher ie aſſumed 
learned men, to wit, that the forces 
Gate wuſcle⸗ _ in 22 the ir weights, and endeavours 
eſtabliſh —— — of the ir forces in Thor. * But fines 
incipal common to all his 


e. and that 2 and does not come up to 


2 all chat is built upon this foun- 
BY neceflarily fall to the ground ; he fuppoſ ppoſes the 
coats of the veſſels to impinge upon the blood contained with- 
in them, and by that ſtroke” to communicate a of the it 
motion to the ; and in the motion of the he fo 
poles the vemiricle to ron ar body, that with = given velo- 
city impinges upon the blood, and by the ſtroke communicates 
4 part of i motion to it; 4 ſuppoſition that neither agrees 
with'the motion of — or heart, or that of the air ex- 
ired out of the and can by no reiterating of the leaſt 
be accom to their motions in ſuch a manner, 
Rakes be — thence drawn may be looked upon as 
unceriain and altogether falſe. * 
Since there is no intermediate ſ pes ce hatweow bi the blood and 
ous to each 


moer ſurface of the heart, but 
other, the heart Joes not aft upon the blood by- by apa bor 


by pre ſſute; not have the ventricles any degree of velocity = 
* tial contenction, but in time acquire 1 
ling, as beavy bodies do by falling, or as fluids — 
— whence — atiſes all che force: of the heart; 

„the motion of contrattinn is 8 

Ds, would have it; bur acccleratce like the tion of 4 
ng 3 is therefore the fame difference between 
the: impulſe un which the heart according to Dr. Zarin ſtrikes 
upon the hlood, and the ure with which it really ace, as 
there is between the a&ian of a ſolid body in motion and the 
nenn eee eee as he himſelf 
one; 
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ons; conſequently, the prefſure or action of the heart u 
the blood b pale les hen been explained by Nin, r et Is 
aver be vety force of the heart, which he himſelf has 
diſcoyer'd, confirms this; for, if a weight,” moving with a 
wen velocity, were equal 6 the force of the heart, then the 
dire 1 with all the force of the heart upon that 
eight, would in a moment deſtroy the motion of ihe weight; 
but with how great foever an im the blood oppoſes the 
weight it will never diveſt it of all its motion in an inſtant, con- 
ſequently, the force of the heart is leſt than this weight, and 
cannot be properly expreſ#d by the motion of a weight. 

Dr. Jurin eſtimates. the forces of fluids on ſolids, all along 
in the 1ame manner as thoſe of ſolids on each other, tho" the 
difference be conſiderable ; and hence proceed all bis miſtakes ; 
for, when a ſolid body, whole parts do firmly cobere, impin- 
upon another, each particle of the former does at one and 

ſame time communicate its force to the latter; but the caſe 
is otherways in fluids, where there is no cobeſion of parts,” and 

where eyery part acte only in contact; therefore, when a 
column of water is directed upwards againſt a ſolid body, the 

of the column that are more remote from the body, com- 
municate no force to it; befides a ſalld body communicates. 
only « fingle impulſe; but « column of water acts continua 
upon the body that it, and the leaſt of the column 
in the leaſt ſpace of time makes an infinitely ſmall impulſe 
open it, juſt in the manner that heavy bodies act by fallin : 

to which, therefore the motion of fluids is aptly compar d: 
Moreover, the whole motion of a ſolid body directly imping- 
ing upon another, may be deſtroyed in a moment; but tho | 
motion of a ſolid upon a fluid, diminiſhes only gradually, and 
ceaſes in a given time, in the ſame manner as gravity exerts its | 
force on a body thrown upwards: From all which it is evident, 
SE ISS 

* tne force ot gravity, one may : 
expreſe d by the other. n ee 


An Actouns of ſome Enpttiments relating to the ſpecifick 
Gravity of a ness, by Dr. A —— 
N 3061. P- 1000. | A265 [514 ' 

7 i of M. Zeewenboeck 


JF? in well known from the 
confiſts of red globular” par- 


L and others, that human b 
ficks, ſwimming in a pellucid Wywphi of ſerum; which two 


diſferent ſubſtances, tho' of unequal ſpecific grovitios, yet (> 


rent 
long 


when the blood comes to ſtagnate and cool in the! 
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long as they continue to circulate in the veins and arterics, are, 
prevented from ſeparating by their motion and warmth : Zut 
the globular particles uniting ws rag by their ater your aut 
and Gnking by their weight, which is greater than that of the 
ſerum, from the * or craſſamentum, at the bottom of the 
porringer, while the ſerum ſwims a top. IA habe 
This always is the caſe, when the craſſamentum is at liberty 
to ſubſide : But it oſten happens, that either by its adhefion to 
the fides of the veſſel, or by the bubbles of air which the blood 
thers upon falling into the porringer, and which ſtick to its 
face, the craſſamontum is kept from finking, and ſeems to 
e þ 13/0304 #62. 46 n belt 
The ange ſeem to 79 * „ hint to 2 
opinion, generally entertain as have writ upon this 
ſabject, namely, that the Sabel part ofthe, blood 82 
fically, — than the ſerum, in which it ſw ima. 
But what has ſo fully eſtabliſned this perſuaſion, is the au- 
thority of the excellent Mr. Sayle, I many valuable 
and curious experiments he has given us in his Natural hiſtory. 
of human. blood, has left the following ones upon that ſubject. 
The 2 gravity of the ſerum ot human blood was found 
by weighing a piece of 7 — firſt io ſerum and afterwards 
in water, to; be to the ſpecific gravity of water as 1024 to 
1000. | | l | 1 | 1 
In a ſecond experiment which for greater accuracy was made 


_ with an inſtrument contriv'd. on purpoſe, the. ſpecific gravity 


of ſerum was found to be to that of water as 1194 to 1000. 

In a third experiment made by the ſame inſtrument, and 
with ſerum ſrom the blood of another perſon, its ſpecific gra- 
vity appear'd to be 1185. . | 


e medium between theſe —_ laſt experiments bs 1190, 
which has hitherto been univerſally recciv'd for the ſpecific 


avity of the N of human blood; the firſt experiment 
ing declared by Mr. Zogle himſelf to have been leb exactly 
be Feeds eravicy of haben blood found. by Mr. S " 
INC Eravi an was . 
to be er — gd; 040 to-10004 tho“ on — of 


difficulties mentioned by him, he was far from being ſarisficd 
with this experiment, and recommended the thing to farther 

However, theſe experiments having hitherto paſs'd uncon- 
troverted, and it appearing from them, that the ſpecific gra: 


vity 
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vity of ſerum was greater than that of blood in the ratio ot 
1190 to 1040, or of 8 to 7 nearly; it was a neceflary conſe- 
_ of | this, that the blood-globules were ſpecifically 
ighter than the ſerum, and that ina very great degree, con- 
fidering the ſmall proportion, that the bulk of the crafſamen- 
tum was found to bear to that of the ſerum, from other expe- 
riments, 
From this it was not i bly conjectured, that theſe glo- 
bules were thin veſicles, fill'd wich an acrial ſubſtance; 150 
this opinion ſeem'd to receive a at confirmation, upon its 
being obſerv'd; in viewing the circulation by a microſcope, 
that -a blood globule in paſſing thro* a very narrow veflel, 
would change 1ts figure from a globular to an oval form, and 
would recover itsformer figure, as ſoon as it was got thro* the 
narrow paſſage; which appearance ſcem'd to be naturally ac- 
counted for the elaſticity of the included aura. © © 
Upon this eonjectute have been built a great many ſolutions 
of the phenomena, obſervable in the animal ceconomy and its 
diſorders; the authors of all which were led into this miſtake 
by the natural conſequence of a; matter of ſact, for the truth of 
which they had ſo great an authority: But that the globular 
part of the blood is ſpecifically heavier than the ſerum, will 
appear from the following eg, Of SARI 
xp. 1. The Dr. feveral times cut off a ſmall” part of the 
craſſamentum, when by its adhefion to the fides of the porringer, 
it ſeemed to ſwim u the ſurface of the ſerum, and put it 
into another veel Alf d with ſerum: upon which it immedi- 
ately funk to the bottom. K n wats 
1p. 2. When the coagulum has been buoy'd up in the 
ſerum by the bubbles of air adhering to its ſurface, he ſepara- 
ted a ſmall part of it, where thoſe bubbles have been thickeſt, 
and put it into a glaſs of ſerum, in which it has ſu um as before 
then ſetting the glaſs upon the air - pump, thoſe bubbles bu 
one after another, as receiver was exhauſting, and the air 
— ain admitted into the receiver, the lump of craſſumen- 
tum fan 2 — of fer ä 
Exp. 0 often acea' 4 ; um upon 2 
clean 4140 before a microſcope, in which he bad difloly'd a 
1 I quantity of blood, and obſerv'd, that when the 
s' was held in 2 icular pofition, the globules of 
lood ſubſided to the of the drop; and inverting the 
laſs, _— again deſeended thro the /erum to the 
: He had the fame ſucceſe with a ima a 
Vor. VI. 12. Nun n | e 
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ſerum and blood in the capillary tube: And the ſame thing was 


alſo obſery'd by M. Zeexwenboeck. . | 

Theſe experiments undeniably demonſtrate, that the cri, 
ſamentum or globular part of the blood is ſpecifically, heavier 
than the ſerum; and —— that it is by no means Pro: 
bable, that the blood globules are veſicles fill'd with air, or any 
other fluid lighter than /erum: and that they are not fill'd i 
any ſort of elaſtic fluid, will appear from the following expe- 
riment. | ; b 217 
Exp. 4. In a ſmall quantity of ſerum of human blood, the 
Dr. Adele d ſo, much blood, as that the globules might not 
lie too thick together, to hinder their being ſeen diſtinctly; 
then having pur a ſmall drop of this liquor on the infide of 3 
thin glaſs tube, he fitted the tube on to the air-pump, and 
placed a microſcope by it, ſo that he could ſee the blood 

ns they: om ; * r he cap ch a 

exhauſted, in eye upon while, 

in order to obſerve *. they Ai en . the ait 
was exhauſted ; but he could not perceive the leaſt altera tion, 
appearin of the ſame bigneſs in vacuo, as, they had 
done before: Whereas had they been fill'd with an elaſtic 
fluid, they would either baye burſt, or have been dilated to 
at leaſt 50 or $0 times their former magnitude; the ſtop-cock 
being afterwards turn d, and the air ſuffer d to re-enter the 
tube, the blood globules ſtill retain d the ſame. bigneſs as in 
vacuo. | | | MY; 
In order to prevent the objections which, may ariſe for 
want of experiments made in the ſame manner with Mr. Boyles; 
the Dr. proceeds to demonſtrate the ſpecific gravities of ſerun 
and blood by hydroſtatical runents. | 
Ee. 3. la November, having let a quantity of blood ſtand 
about 24 bours in a porringer, and then drawing off the ſerun 
carefully with a ſmall ſi phon into @ convenient glaſs, he found 
by the hydroſtatical balance, its ſpecific gravity to be to that of 
water 26 1029,8 to 1000. l rs | 
Exp. 6. In February he examined the /erum of a quantity of 
blood 3 the ſame manner, and . found its ſpecific gravity to be 
as 1018, 6. | | | | - | 
Ep. 7, 8, 9. In Abril he 22 three ſeveral quantities 
of ſerum from the of di ions; the firſt of theſe 
was of a deep colour, ioclining ſo to red, and a little 
turbid; its ſpecific gravity, was 1029, ): The ſecond was like- 
wile 4 little tarbid, and of a pale whitiſh colour; its ſpecific 

we COONS 61 gravity 
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gravity wds 1030, : The third quantity of ſerum was perfectly 
clear and of the colour of canary; its ipeciſie gravity was 
found to be 1030. 04.45 Ty 
Tho' theſe five feveral experiments were all carefully mi 
and with a balance whoſe accuracy the Dr. was well aſſured of: 
yet for farther ſatisſaction he made the following in another 
Manner. 1 1207 arte 18 

Ep. 10. In January he drew off all the ſerum, from five 
or ſix ſeveral . containing the blood of ' different per- 
ſons ; this he tound to be ſomewhat tinged with blood, which 
was oecafioned by his being obliged to dra it off pretty neat 
the bottom of the porringers,' in order to have a ſufficient 
quantity for his purpoſe z for this reaſon he let it ſtand about 
two days,” ia which time the globular part of the blood was 
entirely precipitated to the botrory, the ſerum became per 
feftly fine and tranſparent: He then drew it e with 2 fiphon 
into à glaſs with a narrow neck, which he filled up to a 
certain made in the neck for that purpoſe ; this done, he 
placed his phial in @ nice pair of feales, in which be had z 
counterpoiſe for the weight of the phial, and found that quan- 
tity of ſerum to weigh 2284 _ and 4+ Then pouring out 
the ſerum, he filled the phial with common wuter to the ſame 
mark and found the weight of the water to be 2219 grains. 


From which it follows,- that the ſpecific gravity of this /eru7 


was 102 % * | | N | 
Exp. 11. In he procured a quantity of blood taken 
6 the — 2. , from which he drew off the ſerum 
the next day, and weighing it in the ſame manner he found 
its ſpecific gravity to be 1028,63. , 
heſe experiments agree ſo nearly together, that the ſmall 
difference between them may very well be attributed to that 
which is between the /erum of di perſons; or to the va- 
riations occafioned by heat and cold in the ſeveral ſeaſons of the 
year, in which they were made: So that from them we may 
ely determine the ſpecific gravity of ſerum of human bl 

at a medium to be 1029,9, or in a round humber too; from 
which the greateſt variation in any of theſe ex petiments is lit- 
tle more than 1 in 1000; whereas the "difference between 
Mr. Boyle's experiments and Dr. 7urin's amounts ts 160 in 
1000, | CTESST © Z : . 144 * 
Eep. 12. In order to determine the ſpecific” gravity of hu- 
man blood, which, by reaſon of its tenacity and ſadden altera 
tions upon ſtanding, cannot be determined by the hydroftariesl * 
62 Nnn 2 balance; 
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balance; in April the Dr, took a narrow - neck d phial, and fil- 
led it to a mark, with blood poured immediately out of the 
porringer, as ſoon as the was blooded: He weighed this 
in the ſame manner as he had done the ſerum before, and found 
ics ſpecific gravity to be 1051. | 
Erb. 13. In Auguſt having filled the ſame phial with the 
blood of another perion, running immediately out of the vein 
thro' a funge], its ſpecific gravity was found to be 1033. 
Upon letting this ſtand till it was cold, he found the blood 
was ſunk a ſmall matter below the mark in the neck of the 
phial : This being filled up with water, which; in ſo ſmall a 
antity, could make no, ſenſible difference from blood, he 
tound = ſpecific gravity of cold blood to be 1055. | 
Arp. 14. In Auguſt the laſt experiment being again repeated 
in the ſame manner, the ſpecific gravity of cold blood was 
found 1045 as before. FE. + f 
Exp. 15. In 4 the arterial blood, from which the ſerum 
was afterwards n off for che 11. experiment being weighed 
in the {ame mapner, its ſpecific gravity was 1062, + 
As this arterial blood and its ſerum differ in ſpecific gravity 
from venal blood and its ſerum no otherwiſe than the ſeveral 
rtions of theſe do from cach other; it is plain, that the dif- 
ence in this reſpect between arterial and venal blood is 
wholly jaconfderable, We learn, it is true, from the animal 
ceconomy, that the ſerous ons is perpetually drawing off 
from the arterial blood by the ſeveral ions; but as the 
quantity ſeparated. in one circulation is very inconfiderable, 
blood muſt arrive in the veins nearly of the ſame denſity, 
as when it runs thro” the arteries. ren 1594: 
2 — 13. Exp. the — — that the blood anne its 
vity upon I om 1033 to 1055 ; Whence we 
may ivfer, that if the CS uſe of in the 12. Exp. bad 
been let ſtand till it were. cold, its ſpecific gravity would have 
been 1053 ; Wherefore, taking a medium between the four 
laſt experiments, we may abs the ſpecific gravity of cold 
human blogd to be 1054. | 
The difference of 14 parts in 1000, between this and the 
2 gravity determined by Mr. Boyle, is eafily accounted 
for, if we conſider, that he did not make uſe of a veſſel with 
a narrow neck, as plainly appears from the circumſtances men- 
tioned in bis experiment; and conſequently, a ſmall error in 
the height of the liquor would make a rable alteration 
in the ſvecibc gravity. n 
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Since, therefore, the ſpecific gravity of human blood is 
1054, and that of its ſerum 1039, it 1s plain, that blood is 
heavier than ſerum by about 1 paxt in 33: From which it ma- 
nifeſtly follows, that the globular patt of the blood is ſpecifi- 
cally heavier than the ſerum, ſince che globular part being ſe- 
parated from the blood leaves the remainder or the ſerum ſpe- 
cifically lighter than the entire maſs. ay 

But in order to determine the exact ſpecific gravity.of the 
blood-globoles, it is firſt neceſſarq ta know the proportion, the 
whole quantity of craſſamentum, contained in Piss, bears to 
the /erum : To this end Mr. * ven us two ſeveral 
obſervations of the weight of t e and ſerum. 
after ſeparating from each other in the porringer: But befides 
the difficulty of making this experiment with any tolerable 
exactneſo, it is to be confidered,. that there is great deal of 
ſerum contained in the interſtices of the globules, that compoſe 
the craſſamentum. 18 


- 


Thie difficulty, however, is in ſome meaſure anſwered by 


two other experiments, which Mr. Zoy/e made for this pur- 


poſe, after the following manner; he put a quantity of the 


craſſamentum, already ſeparated from the ſerum, intq an alem- 
bic, and diſtilled off the remaining ſerum ad ſlcitatem, but 
without drawing off the oil, or volatile ſalt ; after which he 
weighed the Ale liquors and thę dry maſs left behind. 
comparing theſe experiments with the two former, it will 
be found, that the entire weight of ſerum, contained in blood, 
is nearly 14 of the whole; and conſequently, the weight of 
the dried craſſamentum is only of the blood. 
But for farther ſatis faction Mr. Zrown. an ingenious and ſxill- 
ful chemiſt made an analyſis with a large quantity of blood, 


- 
- 


amounting to unds 14 ounces, 
From bis Ao was obtained with a v 


e 
pounds, 14 ounces, and 6 drachms of à phlegmatic liquor, 
that had ſcarcely that ſœtid ſcent, uſual in the diſtillation of 
animal ſubſtances; and its ſpecific gravity was nearly the ſame 
with that of common water, being but 1000.8: This, being 
mixed with a ſtrong ſolution of alum, ſcarce, produced any 
l — 
wit 12 of Roman vitriol. 275 

The diſtillation being continued with the ſame, heat, ſeven 
ounces more of phlegm were obtained confiderably impreg- 
nated with volati ſale, as was manifeſt. from the {mell; the 


ſpecific gravity of this was 1007, and mixing it with the beſt 
tinqtura martts, a ſolution of alum and of Roman vitriol, a large 
coagulum 


"7 gentle heat 2 
jp | 


but exhibited a confiderable one upon mixture 


450 MBMOTRS "of the | 
coagulum was precipitated: In diſtilling theſe, there horny 


* two-ounces and two drachms. 
he third portion of liquor be ing raiſed with a ſtronger 
amounted to ſe ven ounces Aae drachms; this was teddiſh 1 700 
turbid, and {© 3 regoar ed with volatile falts, _ 
mi FRY 7908 pie; its ſpecific gravity was 
10 
pelides bet, —. "of" roletile fa an 
ounce of oil, and eight ounces four drachms of caput mor tuum, 
which ftill retained ſinall remainder of the oil, ds was ma- 
nifeſt fron its raking fre at the flame of "a candle; in this latter 
part of the dperation there were loſt three ounces, fever drachms: 
Upon making due allowance for the difference Ar- 
ific gray ities of the three firſt portions of liquot and that of 
4 0 4 likewiſe for what was Toft in the two ſeveral parts of 
operation, which yh y realonably ebnc lude to have been 
 Tpecibe gravit the ſame with that of the liquor 
4 + it Will be fon found, that the _ of #1, con- 
tained · in this maſs of blood, was about +7 of the whole weight; 
and conſequently, that the quantity of fab. was W 
the ſame weight, | 
If, therefore, we calculate on this on, vis, (ite che 
2 br of the lar part of the bl 0 the whole: we 
' ſhall find the peeific gravity of a blood-globvle to be to that of 


— as 127% to 1000, 
If we Ry the ion of , "which reſults FT 
ſpecific gravity of a blood- -globule 


it is in all appenkanet 4 great deal hoo 
15 fon we cannot be aſſured, that the . quantity of 
aqueous liquor was raiſed from the Serum of the blood: On the 
7557 it 18 more than probable, that a conſiderable part thereof 
15 Ae blood-globules theme lves, eſpecially in the 
perat ion, the ir texture muſt of nec 
N the ſtrong fire,” made uſe 


To e this we need onl aider the condition of the ied 
Seger. aſter the ph is draun off, that being now a 
brittle ſubſtance ; the globules i in their ave * _— 
are ſoft and yieldin ng: For which reaſons the Dr. attempts to 
find the le of the globular part of the blood after another 
manner. — 


l appears From Mr. Boyl'sobſerrations, tht the aby of 
Jem, whach way be poured: off ſrom che craſſamentun is 


about 


+ Royar; Sor v. 


about one half of the whole maſs: The remaini 
conſiſts of the blood - globules, and a quantity of 
Fo interſtices between them; which, if the g keep the 
| herical form, may eafily be found. by the principles of , common 
geometry, to be nearly one half of the bulk of the craſſamen- 
tum; but if the globules 2 Ih againſt each other 1 
IEC A XT“ 
If this quantity of ſerum, lying between the blood -globules, , 
be added to that poured off, it Een that the ſerum contai 
in blood is about 4 of the whole bulk; and conſequently, that 
the blood-globules make about 4 of the whole: Whence we ſhall 3 
find the gravity of the blood-globules to be to that” of a 
if wy Gancoks the kloodalobulcy to.malad 4 $44 i ths 
” we 11 t - to ma , 4 or thy 
whole bulk, their ſpecific gravity will be reſpectively 1134, 2150, 
1192 or 1078: So that upon any of theſe ſuppoſitions, the ſpe- 
cific gravity of the blood-globules will be conſiderably greater 
than that of the ſerum; and conſequently, they cannot be ſup+ 
poſed to be veſicles, filled with an acreal f. nce, 
In order to come to a ſolution of this query, vis. what do 
blood-globules really conſiſt of? It is to be obſerved, that blood 
is compoſed of phlegm, oil, volatile and fixed ſalts, and carth ; 
For, as to the 4pirit, the Dr. ſuppoſes with Mr. Boyle, that it 
conſiſts of the p gm and volatile ſalt united togerher ; that 
the herum, upon a chemical analyſis, exhibits a great deal of the 
Grit of theſc, and the others in a very ſmall quantity; that on the 1 
contrary, the craſſamentum yields much leſs but the 1 
other principles much more copiouſly than the ſerum. | 
From which data the Dr. thinks we may ſafely conclude; that 1 
the craſſamentum or globular part of the blood confiſts of ſome |. 
phlegm united with the oil and ſalts, and a ſinall quantity of 1 
-# A 7 _ ef Þ 


But what exact proportion theſe ſeveral principles have to each 
other; what . 2 in the bod by a change 
of this proportion; how in what part t obules are 
formed ; by what means they preſerve theit figure, without dil- 
ſolving in the /erum, or uniting with each other ; what variations 
are made in their ſpecific gravities by heat and cold ; and what 
are the eſſecta of thoſe variations, are queſtions not very caſy to 
be ſolved ; and yet of ſu great 22 to the animal cæconõ my, 
that it were to be wiſhed, we a number of data ſuſficient tio 
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472 MEMOIRS / the 
The Dr. afterwards made the N eriments, which 
ſerve to confirm the method laſt made u fof finding the 
ſpecific gravity of the blood globules. Ky 22009) 
In Auge he took a lump of the craſſamentum, and waſh'd 
in gently in fair water, lo free it from the looſe globules, which 
precipitating out of the ſerum, after the coagulum is form d, do 
not 'unite into one body with it; this done, he laid it on 2 
Pond, brown. paper, in order to drain off the ſuperfluous 
moiſture ; and afterwards weighing it, firſt in air, and then in 
water, he found its ſpecific gravity to be 1083 and 4: Another 
lump of the fame :raſamenium being weigh'd in the ſame 
manner, its ſpecific gravity was 1082,9. . fy 211 
In Seprember, he found the ſpecific gravity of another piece 
of craſſamentum to be 1082, 1: A ſecond” piece from the blood 
of a different perſon 1086, 1: A third piece from. the ſame 
perſon 2086,66. 7 yy | | f 
From this it follows, that the ſpecific gravity of the blood 
bules is at leaſt 1084, which is the medium between theſe 
yecxperiments. 0 
_ - 2 * half F — bulk » the erg 3 5. 
con rum, filling up the ſpaces between 
bules, we ſhall find Sie ſpecific gravity 1138. 's 
From this we muſt make a ae becauſe ſome 
rt of the ſerum muſt have been ſqueez d out from between 
the globules, by their yielding to each others preſſure, when 
the. lump of craſſamentum lay on the paper; and this will re- 
duce their ſpecific gravity ſufficiently near to 1126, as was 
determined before, 77 | 


An Account of the Sunk Iſland in the River Humber, re- 
cover'd from the Sa; by Mr. Chamberlayne. Phil. Tran, 
Ne 361. p. 1014. . | 

HIS iſland goes by the name of the, Funk Hand, fo 
call'd, Mr. Chamberlayne ſappoſes, from the finking 
marſh-ground about it: Several old people remember when 
nothing of it appear'd bat a waſte and barren fand, and that 
only at low water, when for the ſpace of a few hours it ſhew'd 


its head, and then was buried again till the retreat of the 


next tide ; thus it ſucceſſively appeared and ne re till 
the year 1666, when it began to maintain its ground againſt the 
encroachment of the waves; about which time it was entirely 


recover d by the care of Colonel Gilly, who rais'd high banks 


aboyt the rifing grounds, and cut deep canals for receiving . 
1 11 
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ERoOor AL Sober 474 
diſcharging the water, by which means it became firm, and 
ſolid; — in ſhort time afforded good paſtute for ſheep and 
ela 0 241 bore orb | , | 
This iſland is about nine miles in circumference within the 
banks; which-{eem to render it impregnable againſt all future 
attacks of the fea; and is of a very ſat 46d fertile foil, affords 
good graſs, earn and bay, and is ſtocked with numerous: flocks 
of ſheep, of a larger ſize and ſiner wool than thoſe in Holder - 
neſs, froth which It is divided by about two miles in water, 
and from Zincbinſpire by about fout; it is ſtor d with vaſt 
numbers of rabbits; their furs ate teckoned the ſineſt in 
England, of a dark mouſe - colour, ſhaggd and ſoft as filk ; 
there are alſo cows and horſe conſtantly feeding in the place, 
with great plenty of wild fowl; there are only three families 
that live cooſtantly upon the place. wi lid git rune 
The yearly: income of the proprietor Mr; Gilly amounts to 
about 800 J. From the marſhes of Ottringbam there is a paſ- 
ſage over the ſands to the Sunk at low-water : This iſland lies 
two miles ſouth of 3, in the river Humber, and four 
miles north of Lincolnſhire, 1» 1 1 i BO 
A Way for Myopes 70 w/e. Teleſcopes without Ege glatt; 
| bs. Deſerulicrs,.-Phil. Tranſ. Ne 361. p. 1617 
YOPES may uſe teleſeopes withqut eye glaſſes, an 
object glaſs ths being as uſe ful to them, and ſome- 
times more, than a combination of glaſſe s 
Lemma. 1. What is requir'd of a —— to give large 
and diſtinct viſon; that is, to make the object, as in Galiles 
teleſcope , or its image, as in teleſcopes made up of convex 
len;'s:to appear under a great angle, abd to have all the rays. 
of thoſe pencils; that enter the eye, meet in a point upon the 
retina on their reſpective axes. eee 42.4% eee 
Fig. 1. Plate XII. reprelents the combination of two con- 
vex Jens's for the aſtronomical or inverting teleſcope; where 
the above · mentioned requiſites are obtained; Ag; is the object, 
ſuppos'd at a vaſt diſtance from the objecł· lens L.Lñ ſo that 
rays, coming from the extremity A of the object, will fall 
upon the Jens L L, in the ſame manner as if they were-parallel 
to their axis A Xññ and after paſling the glaſs unite at a, where 
they 1 of che point A; from whence diverging 
they fall on the eye-glaſs +; and having paſe d thro: it, go an 
parallel to each other, and enter the cor nea of a common eye 
E, which unites thoſe parallel rays upon its retina RRR at 
Vor. VI. 12. O00 9 
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4, where the image of à is projeſted: The ſame 
dad ef the 28 N come 3 and after their love. 
”n 8 ro' the two glaſſes, Fon and the ceſs — humour 1 
the eye, 5 retina at a, where c 
the diſtin? image of . point : — — mall 
the points ofthe ject A, being 2 ping; and 
ner, give's oft retina 
r 
il wie appear m in 
tion, hd angic e rnb M Sande which its — 
een) is greater than the angle 4 CB, under which 
bie Bes be ſcen by the naked eye; 25 Is 
les by diopreical writers, 
Tem. . K parallel rays fall apon the cornes of a myops, 
or ſhort ſighted perſon, they will unite in the eye, before they 
come to tnc rein the farther from it the more © convex the 
-©yk is: mon * the — which fall upon the cornea, diverge in 
E 100 greut convexity of the eye, as from D, 
rays will * refracted by che coats and humours of the 
7 uch a manner, as to meet in one 8 * = 


8185 . an 2 7 where the reſtaction of the r 
| eyſtalline K into the yi cs Th n pos 
2 de he This L is Wei de 


Wyre 1 } 

| — wo pencils pes cach of which albthe rays 
are paral | to the the axis, as 4 ©) fall upon different parts of 
the —— at the greateſt diſtance from each other that can be 
allow d for thoſe — to enter the pupil P their axes will, 


be 


— 1 r * 
1 = ä — — wat» * N 29 


i — —_— — 
ä ——— __ . \ 5 


DDr . . That woe. mmm ¼mſ II —,] . . 


after entering the us humour, con- and meet either 
in the vitreous or chryſt line homour, — to the con- 
vexity of the car nea thro' which they paſe d, — again 


| before they come to the rerina; the rays of each 

verging — rnd reſpective axcs, to the place where the Laid 
axes croſs — , -—# * 

Demonſtration. axes aca, 4g, (as in Pi np 

- obliquely upon the cornea at cc, and entering — 1 the 

.  #queous humour, will be reſracted towards the perpendicular 

to K ; where ſtrik ing more directly upon the chryſtalline bu- 

-mour, they will go on to 44 upon the retina RR RR, de- 

cuſſating at V withan the vitreous humor ʒ tho other rays 7, . 

6 b after N mug, ee | 

ue 
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2 2 the Len — and ern, are reſracted 


22 N axes allo meet, and 
nee go — to 3 ae RK 
Lem. 4, But if the axe of Jo hore gere | pencils we, 


E ths voy that accompeny ahom ina g from a po 

near the cye, divergeney may proportio 
to the too great convexity of the eye; then only t will 
mert in the eye before they come ta the reting by 33 
but the other rays will not ne: Ie: Kon their re ſpeclixe axes; 


till the whe 
Pr — De ths — e the ye of ihe ben Gale 


— 2 


perſon — „ no farther .than..a,, common}. 
cye-withithegye-glais vf a teleſcope before it; then the eye. 
of the ſhort ſigbted e nike placg, the cye-glaſa, 
ville dhe ra ah 58 E the 
image L prejscted FO fo 948 ſoch a 
manner, that they wil — 5 Fs alrctra meet in 
l — 35 45 nail 
he exuemities of the 0858 will, ia, 8 eye. 
— — BVA to hc ; which. the es a, 


is ſeen, by Lem 4. Ne cornga and e 
ſupply the place of the eye · glaſo and 3 


wherein R is the retina, V the vitreous humour, 1 
ck the chry ſtalline humoar; and the image h i ſuppo d to 
— Fig 1. which repreſents the aſtrono- 
YT — ope; the too great convexity of the eye here being 
in tho place of an eye glaſa. * 
\ It may'be objedted to.this, .chat PP, the pupil of the 1050 
being ſmall, will take in but a very all 3 image, or a ſmall 
part of the object: But then if rhe — be mov A, hone 


to all the ef the ſpac the cyc- aſs was, 

ts naar pry fre oe pod? N 2 70 fe hong 
which may more eaſily — large by 27. 

the tube afoot wide or 


rely be 
taken in, as if an eye-glaſs = — be e ig foot · d — 
A little practice way, make any Apen Ae, ok {9 ready, 
as to keep an 9 when once found, tho“ t wh 
he ſtands be ſhakev : It would not be amiſs. to hold. a 'lens i in, 
one's hand ( inſtead of an eie: gat) to _ Tay objec at firſt 
till cuſtom has made it eaſl * it: the obe 


Ooosz An 


1 it may be eaßly 


' convex, the office of 3 Tels conv 


NA 7 a 4 Y \ 
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the eclipſes of Fupiter's fatellites ; 2250 this the Dr. recom- 


4 MEM OTRS h 
An eye more ſhorr- X\ — than the Dr. has ſuppos'd, will 

perform the office'of laſs; being oye Bt 
nearer to the diſtin baſe of the — pts 6 an 4 
e la\s ;' but wi 


difference, that the more ' convex 10 eye is, the eiot 5 
any part of the odject be found, and the yet «nd x6 Je 


will it appear. 


The Dr. has Teen Saturn's ring very plain with a. 8 
glaſs of little more than fix foot radius without an | 
He alſo found out a way for Preslytæ to make 976 an 


object Jaſs,' by placing their eye nearer the Jens dn 5 
focus, by ſo mück as their eye is flatter than à common eye, ſo 


th 


as to make, "as it were, the teleſcope of Galileo ; the flat 
ſerving as n common eye arm'd with a concave lens; and 
Dr. has fix'd the teleſcope in fach a manner, that a 
could read a ſmall print at a great diſtance: The truth of 
ally be eaſily demonſtrated, 

f this enperiment be made at ſea with a' very large: tube, 
big — re to put in the head and — it about, and the obj 
glaſs be Alſu large, it may not, ps be difficult to obſerve 


mends to the confideration of thoſe that would arte mpt the 
longitude by ſach | like obſervations. 


5 


* 2 72 Ta 7 for the my during if the 
ipſes apiter's tellite 'by, Addition on 
Ar. "Pound: bil. Tranſ. N“ 367. p. 1021. 42 | 


3 Phil, Tranſ.. N“ 2 * _ an epitome of 
tables 


M. Caſſhni's curious puting the eclipies of 
ters firſt ſatellite, without 1 hap any other num- 
rs: The eaſe of this calculation gave 2 ſatisſaction to 
thoſe that delight in teleſcopic obſervations, and , has ow of 
good uſe to enẽdurage aſtronomers to aſcertain the i- 
cal longitudes of ſeveral places, by help of theſe Mien 
—— „ to afford us the propereſt means for 
that e. 
"Bur fr being 26 years Snce thoſe tables were publiſhed, 
oy 4 of time has diſcover'd, that this 7 motion is 
x {mall matter ſwifter than M. Caſini d it: 
But Mr. Pound applied himſelf 
14 what” he found amiſs" in aforeſaid calculation ; 
ichal put it into another form, much more eaſy a 


—— * Core to 


| compendious, by brioging what M. Cafſni had given us 
19 
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in odd numbers, to the milleſimals of a circle, both as 0 
Numb. I. which he calls Numb. A, being the mean . 
of ter in fuch parts; as alſo to Numb. II. or Mr. 
| Numb, B, which is the diſtance of the mean place 
ter from” the true place of the ſuh; and Which 
i addition of the equation of Numb. B, gives the . 
true angle of commutation in the ſame millefimals of a 
nd having deducted from the epoc hu 7 greateſt 
them again 


circle 5:4 | 
79 25 both of der A. and L he reftorc 
as much to the  cquations themſelves ;' by wh 
2 all bocome l { that > EE — 
perform'd' by addition only, | © * 5/3 
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The revolations of Jupiter's firſt ſatellite in months, 
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The revolutions of Jupiter's firſt ſatellite in months, 
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The Uſe of the foregoing Tables. 
The eclipſes of Jupiters firlt ſatellite, as has been already 


aid, afford the beſt means of determining the longitude of ary 
PP 
* every 23 
"The times pe immerfions or — 2 th BURY 
be be adily computed, and that at with great. 
Ir ae” 

ay oe S with i 
ing Num. A and, New. B; and out of the tables 
months add e them the day, hour, minute and ſecond, 
leſ than the time of the ecli b you ſeek for,- xr with 
£m . qho me 


. BG cqancs, table the third 
— of the eclipſe; anſweri Tn A. 4. 1. 0p 
mean time of the middle of the eli all theſe threr e 
„ e r nora of the middle "th 
auge „ IF Nm. 8 este be Is. than 17 
e and yog ſhall have 3g time 


yams . or if it be wort chan oo 
the time of the emerfion, |. v7 ng hes Hive el 


But note, that the times thus found are egual tive .. 
1 


to be reduced to the appatent; and! that in, 

2 one day 0 be deduced From the days 

mont WO 1 

To-find the time of the Lene (of the irn bY 
a Nov. 9. 1749 in che 0 = | 


| gg 1t4 14 0* Sjou tir 
| „ a = 2 © * 
1 1 * + TH PE F4 R$ (4s Q * 2 * — f 
| - my \ | * 81 22 
t iſtee 414 eee ee ee ee 
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1719. 


Nora deer“. ; . 
Hi „999 ft nr rr thi rb $4417 
D. 1 Nom. A; Nutn. 8 n 


3719. 1 6 11 13.;. + 892 | ⁵ 396 
” Novemb. 03 11 #6 3%; e TAK; e 
Mean Cor 8. 18 4 42 644 172 *. 
n *. | Ren- g 


equat. 2 enn WIA 
6 3 260 earn : ee B. 


1 
PF l - 144 
„ 3 , 4 þ L443 F *: 0 
1 7 
1 * . : n . 
Nou. 5 18 3 54 ' : } 4% 1. 
= - - = 


endenden Arran this ſatellite dune 
— thi ces on the 9. of Nov. r G utter 6 in the 


equal time:: 
"Ex. To find the time of the emerſion of che firſt Latellte out 
ul e 1 


7331 31 


D. H | 1 997 Num. we Nom h. 
11 T5980 05 20 22 40 5 r 
| * eri 
e ee ee . = 
75 2 . . 
44 13 Iz eg. B. 
0 45 . | S — + 
dy 2207 26057" e B eg. 
1 3 40 ſemidur. add. 2 
7 G £1197 | 705 
Henee it 1 required was tor happen at 


| 1 ater mid t folJowing the g. of * equal time. 
By ſeveral years: ee is Fun the ſecond 
| ing to the 1ve 
qa Abd yy l f 187 reſt of — esel, l f — 
io und to proceed in 4 * Ga freer the ſus to the 
earth; and whether'with- an e able motion or otherways 1s, ſtill 
a queſtion : For this reaſon a third equation is added, whereby 


to account for the greater diſtance yrs por from the earth 51 
Aphelio than in Peribelio; as the ſe 


224 \ 


equation anſwers to the 
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diftance of the planer, when near the ſun's conjunction, 
oppaſition. 


when,near his 


An Account of ſeveral © Bx ner! and Obſervation K 


Silk-worms, MW their Si in — b aw. B 
Phil. Tranſ. N“ 362. p. 1036. eng 


HESE experiments were made in Chellis park, i — - 

months of May, Zune and Zl b. 

April. 27. Mr. Barham received a ſmall parcel of Alk. -worms 

* —— Lan uedoc. 

— in the morning he ſbund them hatche d of them- 

u the wind ſhifting in the night from eaſt northerly to weſt 

loutherly, changing — air of a ſudden to * two 50 be- 
fore the change of the _ , 

Aſter feeding and managing them according to art, thro! the 
whole courſe of their four —— they were arrived to their 
ſtate of petſection, being then as thick as a mati's little finget 

and from four to five inches long, of a yellowiſh colour; 2 
when held againſt the light they SP ture arent as. an 

g, being of the ſame colour and conſiſtence, and filled with 
the matter that ma kes the filk, which is a certain Gen, that they 
will begin to ſpin in 24 bours or leſs; they then forſake their 
ford (being very voracious before) and look out a convenient place 
to fix their firſt hold faſis, ſor ſupporting the. balls or cones they 
are to make, which they do in a very ſurpriſing and mathemat i- 
cal manner, with the 77 ere 2 gummy ſubliavec that ties all 
together; and when the furzy ſubſtance is taken off and 
— tho ditwoind of the remainder is ſo ſmooth and com. 
path ſhining like ſattin, that they are made uſe of for artificial 

wers, a 


eſtermed the beſt of any thing bitherto known for 
that purpoſe: Mr. Barham weig hed ſeveral 


A A 


ow IM. 2» 


fil Falls and fonnd th 1 Bas 
* or cones, ind t — to 
with their aurelias or chryſalis wor Gage Bal Te 
Ker. 4. They began to ſpin, having been hatched. y weeks 
_— and in 4 or ; days they finiſhed n 
f 2 3 mmm 
10 days more. 
Mr. Har ham found, chat an ounce. of filk-balls would wake 
” about a drachm of fine filk ; but to be more certain, he wei os 
12 pounds «of Glk-boll at 4 ſeveral nn On: 
every 3 as follows. ' F204 4 


1 | | Rl 
* v 4 \ : : : "FT 3.45 5 


5 
F 


— 


hem a aw — mg — 6 8 


 Rovar 'Socre oy; 


The Gl ac pounds conained $13 balls 3 
Th cid — 797 
The fourth 3 pounds $68 3 


So that the whole 12 pounds contained 3319 balls FE 


Which when wound off was found: to yield 1 33 
ſilk, and about ounces of coarſe refuſe unw 3 in all x 
ul} everds a weigh or two pounds Tray ; which i as gr 
jelding than in any part 1 of the world, and the 
Ge A Af broker took it for Falian filk (not knowing it he 
— 2 England) and ſaid it was worth 20 ſhillings per 


Now upon this experiment „that 3319 filk-balls would 
make 1 pound en Ik ; * to know what 
r of WE m hs” be expected from the worms hatched from 
x ounce of Bar bam 2 uſe of the following me- 
thod: He found. by often ys ing and telling, that 100 eggs 
2 but 1 48 ſo that if 1 grain contain 100 eggs, a ſcru- 
pu wait contain 2000, and 4 drachm 6000, and an ounce at $ 

hms to the ounce, muſt contain 43000 eggs Now if ey 
0 hatch a worm, and every worm make a A ben, there m 
uced from t ounce 438000 ſilk- balls; and if 3319 fllk- 
make 1 pound and 1 ounce of foe filk (which he found 
2 did) then 48000 ; filk bes will make 15 pounds and 6 
fine filk averdupois weight, or 18 pounds and g ounces 
Nr weight; which is very confiderable : And in the fame 
portion, 1 pound of Glk-worms eggs will uce worms- ſutfi- 
client to ma Ps 180 pounds of filk : Bat allowing for 
caſualties, and ſuppoſin ng but 12 pounds of fine filk made 
the worms ; and their filk-balls produced from an ounce of filk- 
worms on, it will be found dy to exceed moſt countries, ac. 
cording to Auguſtino Gallo's computation ; for, he ſayt, that in 
the ſouthern parts of France, viz. Lan uedoc and Provenc 
make but y or $ pounds of filk from filk-worms hatched 
ounce of eggs; * in Are in Poly, bays , 9 of 10 Jones 
of filk from an ounce; only that in Calabria, where, the {i]k- 
worms and their eggs are larger, they make 1x or 12 of 
filk from an ounce of eggs 5 which ſtill does not exceed, nay 


hardly comes up to what we make in England. 
Vor. v. 13 Q 49 


Mr, 4 
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Mr. Barham only adds, that he has learned by experience 
how to — 2 ſilk - worms _ 4 year, as to 7 2 
crops of filk every year; and it is certainly true, that mulberry. 
trees will — in England twice a year, without pre · 
Judice either to the tree or fruit. 184 ; 
An Anſever to | Dr, ' Keill's Defence of the Force of the 
Heart; by Dr. Jurin. Phil, T N* 362. p. 1039. 
Tyanflated from the Latin, 1 hn e 


TN anſwer to Dr. Keil complaint of being, together with 
1 Pore god . Moreland, vnjuſtly accuſed of comparing the 
the 


motion of the heart with an unactive quieſcent weight, Dr. Ju. 
rin obſeryes, that a certain quantity of motion is communicated 
to the blood and arteries by the heart; whence he concludes, 
that the quantity of the force of the heart could not bly be 
known, kill the quantity of its motion was diſcovered ; and that 
motion can no more be compared with a quieſcent peight, thay 
2a right line with a 8 0 which he would be und 
to mean, not that theſe Jearned men do « ly compare the 
motion of the heart with a quieſcent weight ; but that, whey 
they expounded the force of the heart by a weight, they did not 
* out a method, how the quantity of motion ariſing from the 
of the heart might be eſtimated ; Dr. Keill, to remove this 
object ion, obſerves, that the force of the heart conGits in preſſion, 
equably exerted on the blood, in the manner, as the force of 
yity irppels a weight downwards, and by a continual impulſe ac- 
celerates its motion; conſequently ſince the force of the heart is 
equal to a weight 8 Sir Jaac Newton's Corol, it will, during 
the Role or contraction, communicate the fame quantity of mo- 
tion to the blood, as that weight by its force of gravity ſhall ac- 
aire by falling in the ſame time: In this manner, Dr. Furin 
owns, the obe tion will be entirely removed ; to wit, if the force 
of the heart be equal to the ſaid weight, and confiſt in an equa- 
ble preſſion continued thro” the whole /y/ofe: But Dr. Reil at- 
empts not to prove the latter n ying it down as an 
ypothefis; tho” Dr. Zurin has adduced ſome reaſons to render 
contrary opinion more probable, to wit, that the force of the 
cart does by no means act equably upon the blood, during the 
Hole; but that in a ſmall time collecting together all its force, 
" 3t ruſhes at once upon the blood, and throws it out of the ven- 


icles, in the manner. explained at large, Phil. Tranſ. N' 458 
Ale and as to the former propoſition, it will anon T4 1 be 


* 


an 4 a. co .. 


rage Hog nu = 


* 
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N 2 


Irre 
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. As to the meaning of the Newtonian Coral. Dr. urin on 
obſerves, that when Dr. Keill ſpeaks of the ſorce, with  whic 
water is thrown out of any orifice, Sir J/aac Newton uſes no 
word in that Cord}. to fignify water thrown out by any force ; but 
only determines a weight equal to the force, whereby the whole 
motion of . effluent water may be generated, or that by the force 
of gravity it may in falling acquire a motion equal to that of 
water running out in the ſame time. 1 

And if Dr. Keil have not miſtaken the meaning of this co- 
rollary, he has not properly applied it, as will cably a from 
ering the difference between the efflux of water 4 hole 
in the botiom of a veſſel always full, as Sir Jaac Newton conſi- 
ders it in that Coral. and the eiflux of the blood out of the heart 
into the gorta; for, in the former caſe the water has already at- 
uired all its velocity, and in a given time flows equably cut of. 
. hole; but the force of the heart, by Dr. Kesl/'s. hypotheſis 
is applied to the quieſcent blood in the ventricle, which in the 
firſt moment of time propels it with an infinitely ſmall. velocity 
towards the aorta ; continuing an equable preſſion, it at 
length communicates thereto a finite velocity, which it continu» 
28 till it has thrown all the blood out of the ven- 
rice. = > - riace wile Kt 
Again, Sir J/aac Newton in that Corol, does not confider the 
motion of the whole cataract of water, that moves and tends to 
run out with different degrees of velocity; but only that of the 
water actually in the hole; and now running out; but the force 
of the heart communicates, motion to the whole maſs of blood 
contained in the ventricle, and propels it towards the aarta. 

In fine, Dr. Zurin denies, that a weight of five ounces can by 
the force of gravity acquire, in the time of a /yſtole, that quantity 
of motion, 2 the heart communicates, even granting the h 
theſia, that the force of the heart conſiſts in an equa ble — 
ſor, by this bypotheſis the motion, 8 by the force of the 
left yentricle, will be (according to Pr. Zurin's calculation PhiI. 
Tranſ. Ne 3 5% equal to the motion of a weight of about 18 

„running over an inch in a ſecond of time: But thę mo- 
tion, which a weight of five ounces acquires by the force of gra- 
vity in the time 4 a /yſtole (if all refiſtance of the arteries and 
preceding blood be removed) or of a ſecond, of time, will be 
nearly equal to the motion of a weight of 12 pounds, that moves 
with the above velocity: And if any one would, on this hypo- 
theſis, determine the true weight, equal to the force of the heart, 
he will find by calculation a weight of ) ounces and 1; for this 
| | 244 weight 
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weig joke will; in the time of a /y/ole, nearl uite the ſame 
_ quantity of motion in falling, Ly, + force of the heart ptoduces, 
Bot, ſome may object, that the difference above- 
mentioned, between the motion acquired by the 1 ſu 
nr by Dr. Neill, and the motion arifing the of t 
art, might have been owing to the inaccuracy of the 33 
Dr. Farin brings the 4 characters in his calcu- 
lation to gumbers: In order to obviate this objection, Dr. Jurin 
aſſumes a more fimple caſe, in which a given bulk of water 
wax by any force or equable preſſion be 1 out at a given 
orifice in a given time; which are the conditions ſuppoſed by 
Dr. Nein in order to determine the force of the heart. 
im this caſe Dr. urin demonſtrates, that neither the motion 
of the effluent water, nor the motion 1 that force 
to the whole maſs of water, is equal to the motion of the water 
in the Newronian -Corol. and that that force or pteſſion is not 
equal to the weight determined by that Carol. if this be ac- 
compliſhed, Dr. Keil/s whole ſtration muſt fall to the 


He therefore, aſſumes a given cylinder of water, contained in 
1 cylindrica] tube of an infinite length; the orifice will be the 
{ion of the tube, which either ſuperfic ies of the water touches, 
but to the other e eee eee means of an 
tmbolus, of the diameter with the tube : Now, Tet any 
given quantity of water run along the ſaid ſection of the tube in 
any given time ; ee rh wr run out at a hole 
of the fame diameter in the bottom of el, which accord- 
ing to Sir 1/aac Newton is always to be kept full; and firſt let 
us ſee, whether the motion of the effluent water will be the ſame 
in both caſes. | 
Let the right line A C (as in Fig. 1. Plate XIII.) repreſent 
the time of the efflux of the water; and the right line AB the 
equable velocity, with which the water runs out at the hole in 
the bottom of the veſſel ; Hence fince the maſs of water, running 
out at the hole, is in a com ratio of the time and yelocity, 
it will be repreſented by the rectangle A BC D; and its motion 
will be Speed by the ſolid paraſlelepiped, formed by the ſame 
rectangle drawn into the height AB, as being in a ratio com- 
pounded of the ratio's of the maſs and velocity. 
© © In the ſecond caſe, viz. where the water runs thro' a cylindri- 
cal tube; the time will be repreſented, as before, by the ſame 
right line AC; butthe velocity of the water will be in the ratio 
the time; for, fince the force applied afts equably, by _— 
0 pot ; 
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potheſis, on the given maſs of water ; conſequently, it will be 
repreſented by the mutable right line FG, — to the 
right line AF, or to the time the beginning of the eMux 3 
but the molecula of water running along the ſaid ſection in the 
ſmall ſpace of time FH, will be . by the rectangle o 
FH into the exponent of the velocity F Gy or if the ſmall tight 
line F H be ſuppoſed to vaniſh, by the rrapezium FG HI; and 
che mais of water * all the time A C by the right 
angled triangle ACE becauſe, by the — that-maſs 
is equal to the maſs of water running out in the former cale, he 
triangle A CE will be equal to the rectangle AB DC; whenee 
CE, or the velocity acquired at the end of the time A C, wilt 
be double the velocity CD or AB, with which the wat er ran out 
at the hole in the bottom of the veſſel; but the motion of the 
water running along in the ſmall time FH being in the compound 
ratio of the bulk and velocity, it will be by the eva- 
neſcent priſm, formed by the :7apeziam P GI H drawn into the 
velocity F G ; whence the whole motion of the water running 
along all the time A C will be repreſented by a pyramid, whole 
baſe is the ſquate of the right line CE, and height the perpen- 
dicular-A C ; which pyramid, fince it is to the parallelepiped 
determined in the former- caſe, as 4 to 3, the motion of the 
effluent water will in both caſes be in the lame ratio; and conſe- 
quently uneqqual, Q. E. D. 

In the next place Dr. Jurin demonſtrates, that the motion 
communicated at length to the hole quantity of water, contained 
in the tube, is not equal to the motion determined in the former 
caſe ; but here, ſince that whole maſs of water is by no mean 
defined by the above-mentioned poſitions, he aſſumes it equal to 
the maſs repreſented by the reftangle AB CD that in the former 
caſe runs out at the hole, and in the latter flows along the aid 
ſeftion : Whence finc2 the whole quantity of motion communicated 
ar length thercto, is in the ratio of the bulk and the veloe! 

acquired at the end, it will be repreſented by the e 
ſormed by the rectangle A B CD drawn into the right line CE; 
but this is to the para llelepiped, determined in the former caſe, 
and formed by ſame reftangle and right line CD, 48 the 
height CE to the height CD, or in a deple ratio: Moreover, 
fihce the maſs of water contained in the tube migbt have beea 
repreſented by any other rettangle, inſtead of the rectangle 
ABCD, it hence appears, that this motion might have had ang 
other ratio to the motion determined in the former -cale ; and 


therefore, is by no means equal thereto. Q E. P "NP 
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n remains to ſhew, that the force, applied in this caſe, is not 
equal to the weight determined by Sir 1/aac Newton's Corol. 
bat this force and that of gravity Nr 949 that weight, fince 
both are equable, will be in the ratio of the mations produced by 
them in any given time; and fince theſe motions are unequal, as 
1 now demonſtrated, theſe forces will be ſo too, 

E. D. Es 125 
a to Dr. Neils ſuppoſing the velocity. of the blood flowing 
aut of the heart to be equable, which Dr. urin had demonſtra- 
ted to be remarkably unequa), this Dr. Xgl denies, aſſuming 
only the mean velocity inſtead of the ſum of all the different 
velocities : Morcover, he ſays that it does not ſufficiently 
appear to him, whether the velocity of the ejected blood be 
equal or unequal, only that the former ſeem'd to him the 
truer opinion: But whether a perſon, who is to inveſtigate the 
velocity of the blood, and applies the maſs of ejected blood 
to the orifice of the aorta, does, without mentioning either 
the different velocities or the mean 5 the velo- 
city of the blood to be equable, muſt be left to the unprejudi- 
po ; as alſo whether any force or preſſion, applied to a fluid 
in a quieſcent veſſel, which is Dr. Keill' bypothefis, ſhall 
propel that fluid with the ſame degree of veloeity at the begin- 
ning, as at the end. bot 

Dr. Keil} imagining he bad anſwer d Dr. Jurin's objections 
againſt bis former method, he now comes to defend the other 
and more eaſy method: And here Dr. Zurin objected, that 
Dr. HKeill aſſumes the force of the heart in different animals 
to be in the ratio of their weights; as alſo, the velocity of the 
blood flowing out of the iliac artery when cut, to be equal to 
that with which the blood is thrown out of the heart into the 
aorta; both which pofitions Dr. Zurin demonſtrated to be 
falſe : Dr, K-#ill does not defend the latter, but maintains the 
former poſition on the authority of ZBorel/i and other learned 
men, who have frequently aſſumed it, and this aſſumption 
Dr. urin animadverted on: Therefore Dr.  Zurin's demon- 
ſtration remains to be examined, which Dr. Keil} takes to 
depend on a ſalſe principle, that affects all bis theorems; for, 
he ſays, that Dr. Jurin ſuppoſes, the ventricles of the heart to 
impinge” on the blood in the fame manner, as à ſolid body 
moving with a given velocity, and by that impulſe to communi- 
cate part oftheir motion to it; bich hypotheſis Dr. Keill 
thinks does not agree with either the motion of the blood, heart, 
or ait expir d out of the lung. an 
1 s 
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As to the lunge, Dr. urin owns, that he confider'd them in 
the time of their contraction, as impinging on the air contained 
therein; and this he did on purpoſe : For, Gnce Bellini and 
fereral other learned men, and Dr. Keill him ſelf, have advan- 
ced ſeveral things on that force, with which the air in expira - 
tion acts upon the blood flowing thro the lungs, and diſſolves 
its molecule; which ſolution they ſappoſe to happen in the 
very beginning of expiration ; Dr. urin propos d to examine 
this their opinion; but he ſaw, ſhould he determine the "air 
was expir'd by an equable force or preſſion, the motion com- 
mupicated to the air by the lungs in initial expiration, or the 
reaftion of the air on the lungs, and conſequently, . on the 

blood flowing thro' them, muſt have been ſuppos'd an iofinite] 
ſmall quantity ; and conſequently, could none of thoſe 
effects, aſerib d thereto; But if he had done ſo, he was'aware 
that the followers of Bellini would jaſtly complain, as hardly 
dealt by, in rejecting their hypotheſis for a demonſtration de- 
duced from an arbitrary hypotheſis and the moſt repugnant to 
theirs: Therefore, he choſe rather to' deduce the Jener 
tion from an hypothefis, that favour'd them moſt, and that 
aſcrib'd the 8 quantity of motion to the air in initial ex- 
piration; which was, that the lungs in initial expiration, im- 

inge on the air with a given degree of velocity. 5 ON 
In defining the force of the heart, Dr. Zur firlt 8 
that hypotheſis as being the moſt fimple and from which he 
deduces the ſolution) by which its ventricles, acquiring all 
their impetus in a moment of time, like a ſolid body with 'a 
given degree of velocity, impinge on the blood; and in the 
next place he confiders not only that hypotheſis, by -which the 
ventricles of the heart arc ſuppoſed to-acquire all their motion 
in a very ſmall ſpace of time, and which "ſeemed to him moſt 
probable ; but likewiſe Dr. Keile hypothefisand many others, 
o all which he accommodates his ſolution : So that Dr. urin 
thinks whether that principle be found to be uncertain” and 
2 or the contrary, Ni ſolution will not” thereby become the 
certgin. | 
Yet Dr. Furin ſees no reaſon, why his poſition may not be 
aſſumed, as well as the contrary poſition of Dr. Neill about 
force or preſſion: And tho there ts no intermediate ſpace he- 
tween the inner ſarface of the ventricles and the 'blgod ; yet it 
does not appear, why the matter may not be performed by 
impulſe ; for if an impulſe be given 2 cube in contact "with a 
glo e, the cube will communicate 2 part of its motion wo 
8 
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with the ſame; eaſe, as. if there were an intermediate 
pace between them. „ | 
+ But, ſays Dr. Kill, rheſc are folid bodies; 
Auite different in the motion of fluids ; This difference bo- 
tween the ſtrokes of ſolid bodics, and the action either of 4 
ſolid on a fluid, or of a; laid on a ſolid, Dr. Keil} handles at 
large; and the not carefully attending to this difference, be 
oe Jp be the ſource of all the miſtakes in Dr. Zorin'spoſi- 
tions « Dr. Furin 1 admits that difference tu be true; and 
affirms, that he was well aware of the common doctrine, ſince 
"nothing occurs more frequently in mechanic writers ; but bay- 
ing propoled ſome new caſcs, to which the {aid doctrine could 
pot be applied, he was obliged to take a different method 
from what had been hitherto us'd; and which be illuſtratos by 
the following caſy example; ſuppaſe a cylinder of water of 
2 fo 2 be at reſt in 2 given tube, and let anotber 
Jolid cylinder of an equal diameter move thro' that tube, and 
impinge on the cylinder of water with a given velocity: The 
conſequence will be, that the whole cylinder oi water will be 
into motion by that ſtroke, in the ſame manner, as if it were 
a ſolid cylinder; but the other Lea; will loſe uk of its 
motion in a moment of time, and both cylinders be carried 
with 2 common velocity thro” the tube: caſe will be the 
ſame, if the cylinder of water running thro? the tube ſhould 
impinge. upon the ſolid cylinder at teſt: But if the cylinder of 
water move with 2 given velocity. thro' the tube, and à ſolid 
cylinder meet it with a different degree of velocity, ſo that the 
gantities of motion in the cylinder of water and the ſolid cy lin- 
r be reſpeRively equal, the motion of both cylinders will bo 
deſtroy'd..m a moment, equally as if two ſolid bodies with 
; equal degrees of motion ſhould meet each other ; other more 
| complex caſcs, Dr. urin thinks, may be reſalwd from his 
Treatiſe of running waters ; from which alſo may be ſhewn 
=_ the poſſibility. of ſtopping the blood, ruſbing with its whole 
=_ impetus out of the pales I by the concourſe of a ſolid body 
3 - meeting it in a- contrary direction with à given quantit of 
motion ; which ſeems to be the great difficulty with Dr. Neill. 
te Pr. Keil advice of 3p ying the force of preſſure a5 
a principle ;_ this Dr. Zurin affirms he has already perform d 
n the {41d greatife : For hen he ſuppoſes the motion of the 
hear 2 — N 5 of he ail y is the 8 thin 
as a the force Hon; and. upon this ſuppob- 
tion be has « ined the motion geifing from the * 


ſens and the caſe is 
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the heart to be twice greater, than when it is perform'd by 
the ſtroke or impulſe of the vehtricles + The other Tor 
(and eſpecially the fifth Thur. which Dr. Keil would reject, 
as deduced from the hypothefis of the ſtroke of the ventricles 
do pot depend upon that hypotheſis, but may be — 
wich equal facility from Dri K2jl/s own hypotheſis. | 


An Account of | fome Exuptrimerits to find bow much the\re- 
os Air retards falling Bodies; by Dr. Deſagulirs. 
hil. Tranſ. N' 362. p. 10%. 4 | 
D* Deſagullers tock 12 balls (fix of which were ſdlid 

globes of lead of abbat tio inches diameter; three hol- 
low glaſs balls of about five inches diameter, and three light 
paſtoBaare Hollow globes of about the fame” diameter) and 
carrying them to the upper gallery in the lanthorn on the Dome 
of St. Pa Church, E 2 them fall down by two at a time, 
in the following manner. : Hof | , 
1. A leaden ball and 4 , 2. Ale ball and 2 
glaſs ball. 3. A leaden ball and a glaſs ball. 
Then he let fall in the fame manner the three other leallen 
balls, each with 2 paſteboard ball, | 
Aſter that, having the leaden and paſteboard balls t 
up again, he repeatcd the experiment twice more with a lea- 


den and 7 board ball: Then he made the experiment twice 
more with 2 card ball alone, to fee how long it would 
be in falling; | | | 


Upon the whole it rd; that the leaden balls were 4 
very little longer than fout ſeconds and + in falling; the two 
largeſt of the glaſs balls fix ſeconds; and the paſteboard balls 
6x ſeconds and +, TY | Mo Sh 

The height of the gallery, ſrom whenes the bodies fell, was 
272 foot above the pavement of the Church (then cover'd with 
boards) upon which they fell. 6. 

The times of the falls were taken two ways above, vis. 
with a heel chronometer, meaſuring” a ſmall part of time 
accurately and nearer than to 4 of a ſecond, which was made 
and contriv'd by the ingenious Mr. George Graham; and with 
2 half ſecond pendulum : The differences of time between the 
fall of the leaden balls and the other balls were taken below, 
by the Prefident of the Royal Society, Mr. Folkes ind another 
gentleman, who all agreed in their obſervations of the time, 
which they made euch with an half ſecond pendulum. 
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The laue Table exbibies the Auris, Weights, and Dis 


. meters. of the mpeg Balls. 
| = balls Troy Wei * Diamerers in! inc 1 
| [ 0% . ora 
neee e I | 2 « "I 
ac Zl 42. 1, 19 
3c 8 2. 
„ AE-:i- 1 II 2 | 
Fc 1 11 2 
r 1 10 1, 98 
Paſteboard balls? big 
Ie fo: 5 
B 914 15 1 | 
- C « f O 1 17 7. MOREY 
Glaſs balls | | 
* o 3 1310 3,5 9 
; E 10. +5; 37 55 4% 
þ 1 2 6 of 2. U i 


N. . The and equatorial diameters. of the glaſs 
balls being different, the mean diameter for cach of them 1 
ſet down; the true diameters: arc as follows, of D . 3, 8. 
of E 5, 6 and 3, 25. of F 3, 5 and 5, 4 inches. 
th particu ir experiments arc as 
e 1. The fall of 1c and D. | 
- + fell by the pendulum in 4 and 4, 
The fallof D was ſo near it, that the difference was not 
taken either above or below, 
© Es ol/The Gllef:congh K, | by he pendul „id 
- ac tell by the chronometer in 5; by t um in 4” a 
The time of the fall of E — 4. taken abov 
The difference taken below was 1 4. 
Ex The fall of 3c and F. 


by the — in 4 and #; by the pendulum 


A _ 


fm 4A ao woo tif. 266% = FW AJ 


; 4 PLE in 6” and +, 1 
The difference taken below was = 1” and 1. f 


40 


Exp. 4. The fall of 4 and A. 


a 5. 


. X En and ſo was not obſery'd at all. 


reckoned our time, 272 foot to move, we muſt abate a 
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— the chronometer in 4“ nn vy the rome 


io # and 6 ad... 

Fhe difference taken below was ="2", 

Exp. 5. The fall of 5c and 8B. 

Noo crvation was made either above or below? 


- Exp. 6. The fall of 6c and C. 
- "6c tc 3 and 45 by the peut in 


” and 
C was not taken above. 


| The difference taken below was “ I- 


Exp. J. The fall of 1c and B. 1 
„ Jt bye chronometer in 4 and 4; by the pendulum 
B was not taken aboye. A} 
The difference taken below was 2” and 4. 
| En 8. The fall of 5c and A. 
Il by the — il,” and 4. 
The differcace taken belom wens 4% 
_ „The fall of B alone. 
1 the chronometer in 6” and ; by the pendulum in 
6" a 


1 10. The fall of C alone. 
I 


by the chronometer in 6“ and +; by the pendulum in 


2 Galilto's theory, the lead, which was 4” and + in falling, 
fall four foot the firſt; half ſecond, or 16 foot the fi 
rand, which amounts to 324 ſoot in 4 and t: But: as the 
ſound of the ball (as it ſtruck the bottom) by which we 


quarter of a ſecond nearly ( ( ſuppoſing ſound to move one mile 
in 4” and t) which will oo away 35. foot, that the body muſt 
have fallen in the laſt quarter of 4 ſecond; and reduce the 
number of feet to 289; ſo that the lead will have only fallen 
11 feet ſhort of the theory, which muſt be attributed to the 


reſiſtance of the air. 
The large glaſs ball in the 6“ of its fall, would in a vacuum 


go thro' 576 feet; but deducting the laſt quarter of a ſecond, 
or 47 feet for the motion of ſound, it — only fall 329 ſeet 
in a uacuum: Now fince it ſell but 272, there have been 2.57 


mme of the air. 
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. Likewiſe the paſte board ball muſt beve fallen 676 foat in 
6” and +; but dedufting the laſt quarter of a ſecord or 31 fagt 
for the motion of the ſound, there remains only 5245 feet for 
its fall in vacuo; but gs it ſell only 272 fegt, we mult allow an 
abatement of 353 feet for the nce of ihe sir. T3 
At a medium we may call the weight 
5 Oz. Troy, and its diameter five inches and a balf; and the 
weight ol the paſtcbgard ball two ounces Tray, and à little 
more than five inches in diameter. +3 bn o %s 
All the lead balls fell within near 4 foot of ach other, 
and made an impreſſion in the boards of about + of their 
fas Yolo T > 


* AS 11 | 9 
he barometer ſtood at 30, 1 inches; add the mercury was 
very convex; and —— w riſe ſtill. 


A further Account of. Experigents for | hading bm uch 
the Reſiſtance of 2 Ae for. fad ies; 4y. th 


fame. Phil. Tranſ. N“ 36a. p. 103 | 
p R. Deſagiliers, finding by the former experiments, that 
thin 725 balls, por B4 balls of paſtebogrd, were 
much too heavy to make ſo confiderable a difference between 
the time of their fall and that of leaden balls, as to be cafily 
obſerv'd, contriv'd a way to make dried hogs bladders per- 
ſectly round, by blowing tbem 'when moiſt,” within a ſtrong 
ſpherical box of Zignum vite, and letting them dry in the 
aid box before he took them out; which did by openi 
the bon that ſerew'd in the middle, and hed a hole in the pol 
of ons of its hemiſpheres to let the bladder paſs thro”, in 
order to tie it after blowing; and ſome few ſmall holes all 
over the box, that in — no ait might bo confined between 
the infide of the box and the bladder, ſo as to Rinder it from 
aſſuming 2 ſpherical ſigute befides, he took off the ende*of 
the uretere, the fat and a great deal of the upper coats of the 
all hows before he blow'd them in the box, to render them 
ter. * | 34 voi tft 3 
Tue bladders the Dr. made uſo of, were ſome of the thinneſt 
— find ready blown, which he moiſtened in water, tak- 


cate to leave none in the infide, © 
Having prepared five bladders in the manner aforeſaid, he 


took them up to the upper gallery on the top of the Cupola in 
gt. Paul Church and thets he let them fall one Es 
together with a leaden ball of about two inches in diatneter, 


$49. weighing two pounds Troy; and he took notice of the 
| C Ex TI g- 7 "Ws 3-3 "71 g» "00 N IN - 


of the glaſe ball 
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time of the fall of cach bladder, 
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| having found by former ex- 
rimenta, that the balls arc about 4” and 4, or 4 liule longer 
9 (5a ſame beight, vis, 272. feet, L fra ; 
Tb following table exhibus in the firſt column che marks 
of the bladders ; ip the next their diameters; in the chind their 
ights in gr. — in the fourth the times of their fall in 
— of time; and in the fifth the difference of time between - 
the fall of the leaden balls and of each bladder, hich was 
| below by the Preſident of the Royal Society, Dr. Haljey, 
- Furin, Mr. Folkes, and Mr. George Graham: The ume 
Was taken above with Mr, Greham's chronometer ; and below 
ith the ſame inſtrument; and with three half ſecond pendu · 
— all which agreed very well togetber. 
be experiments baving been twice repeated; the table is 
twice —— and thoſe experiments in which the bladders 
fell ſtreight down and the molt regularly, have an * before 


t necks ofthe bladders in dry 
little, they muſt be blown before esc ö 
manner of leuing them fall exactly in the ſame | 

3s deſcrib'd by Fig 2. Plate XIII, in which A H A A is the h 

thro! which the bodies fell; 1, 2 is a board laid" over the hole; 
DD ie another wow, fixed — . wo 
ſcrews with a at the other” end of it over 
wooden lee DD; with a pultey'& 4 1 
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the hole; W is a two pound ball of lead, faſten'd to a ſtrong 
, thread, which over the pulley is ſtretch'd 3 
! G to the nails F, to which it is faſten'd, ſo as to be about 
1 5 is one of the bladders, hangi 
the neck or heavieſt part downwards, by means of a Joo 
thread, as E H, which over 41 horizontal 
Now when the thread mr end 
is cut with a pair of ſciſſars juſt at E before the of the b 
der, the lead pulling away the ſtring, the loop 
ſlips off che remaining thread F E, and begins to fall exactly in 
the ſame inſtant as the lead: Put if the thread — 
tween E and F, as the lead falls, me dies The bai. 
der an oblique direktion 

„ r the mo 828 
meter, may it very exactly, being motion 
ſeiſſars, as they cut the thread. 

N.. As the diameters of the bladders were taken by wrap: 


ing a thread twice round them, and ſomething muſt 2 
e e e u Wera dhe iar of »ithe bladders 
will chen be ui. A 5, 48 eee e 
E juſt five inches in diameter, 

bladder E was rough, ith ſeveral wriokles and i 
lities, which made it to be longer in falling than it be, 
e weight. 
A pail of water thrown down ps with hath refitdnce in fl. 
ling 272 foot thro' 1 1. eat Ars "wes: ae 
rain. 42 ö 
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The Akt of ce Clocks 70 W No Sages 
E TON * Mr. 1 II. Tran. 
363. p. 1080 
H E author of a book, oubliſhed 3 
that the making clocks 5 ree wi . ſun apparen 
motion was a thing never thought of by any before himſe 5 
the firſt. place Mr. Milliamſon takes notice of the copy of 
Weng this book, wrote by one e on 
Mr. Williamſon clock ma ker to his Imperial Majeſty ; wherein he 
mentions a clock tound in the cabinet of King Charles II. of 
Spain, about the ycar — i 1700, which ſhewed both equal 
and a times accor . the tables of equa, ad we 
400 days without winding 
ne in « clock. of by own 


makings n ee a a - 


* 


Korax Schr., geg 
for one Mr. Daniel Quare, which agrees with the deſcription 
ven of it in that letter, and went 400 days: Mr. Qware fold 
the ſaid clock * it was ſent to K ing Charles the II. Sf Spain 
it was made in ſuch a manner, that if the pendulum was adju 
to the ſun's mean motion, the hands would ſhew equal time on 
two fixed - circles, the one. the hour. and- the other the minutes 
there were alſo other two meveable circles of the ſame kind, that 
moved forwards and backwards as the time of the year required 
on which the ſame hands likewiſe ſhewed apparent time, accord> - 
ing to the equation tables. i en att: 
; = ee the author of 2 — Kqtg he knew of, and 
a me motion to pocket-watches 12 or 14 years before; 
— Mr. Williamſon owns he never did; being well ſatisfied, 
that watches with ſprings and balances are very unfit to ſhew the 
minute difference, as it increaſes and , between equal 
and apparent time. r ' 
_ Soon after this clock was ſent —— Mr. Milliamſon made 
others for Mr. ©yare, which ſhew 2 time by lengthen- 
ing and ſhottening the pendulum, in litting it up and letting it 
down again, by a roller ſomewhat in the form of an ellipfis, 
thro' a ſlit in a piece of braſs, which the ſpring at the top of the 
pendulum went thro'z+ By this means every vibration of the pen- 
dulum would agree to a ſecond of time of the ſun's apparent mo- 
tion; that roller which lifted up the pendulum, et it down 
gain, continually moving about all the 5 So that it may 
yery odd, that this author never heard of it, ſo — years 
after they were made; for, Mr. Williamſon made one of thoſe. 
(and that not the firſt) with the rifing. and ſetting of the ſun, 
which was fold to King Milliam III. of England, and ſet up at 
2 where it has continued hitherto. Mr. Willsam- 
on t 
he 


ſe ught- of this contrivance of lengthening and 

the pendulum ſeveral years before. he made any of them; an 
afterwards he made others for Mr. Quare, which ſhewed the dif 
ference between equal and apparent time according to the equa» 
tion tables, by an index moving both ways from-the-top of a cir- ' 
cle ; ſhewing on omg fide, how much a clock, that kee ual 
time, ſhould be faſter than the ſun, and on the other 
a eee chelate 0 agree wich 
- - Bat theſe c t r. Williamſon then made to wi 
the ſun's apparent time, were done according to the equation ta · 
bles, which he found did not agree very exactij with the ſun's 


apparent money 4, naman ne other be made to keep equal time, 
at wall 


gain and loſe all t r 
, 4 , 
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Ik there- be .a funne] (as repreſented by ABC in Pig, 12 
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for, the? the tables themſelves may be true, yet ſome difference in 
motion in bot ſorts of clocks proceeds either from cold of hear, 
alkering the ſength of their pendulums: By the obſervations 
Mr. Witham/o# made, he ſuppoſes this difference to be about tlie 
4% of an ipety in the length of a pendulum vibrating ſeconds, 
which will alter he motion of the cloek about 12 ſeconds in 4 
hours: Nut de eauſt his clocks of apparent time to go as exact 

be made a table by obſervation in the following manner; 


levers} eee 4 
ian, and always 2 g 
t { 


was to be ſeen, came to the mer 
the difference between bis coming to the meridian, and 
by a clock,” be had! adjuſted as much as poſſible to equal time, 
and always raking notice how'much his equal time clock gained 
or loſt at te end of every year, he compleated his table in 1717: 
Since which time he made a great many of theſe clocks, which 
gave ſatisfactipn to all that bought hem; and he had not heard 
of any ſuch clock fold in England, but what was of his on 
— 86 that Mr. Williamſon thinks he may juſtly ela im the 
greateſt right to this invention of making clocks go with appa· 


rent ti - n 


An Attount'of ſoms New Experiments relating to the action 
- of Glaſs Fubes por Water and" Quickfilver ; by Dr. Jutin. 
Phil Trant N" 3653. p s . 
T* Phil. Tranſ. N. 355 Dr. Turin afſerted, that the ſuſpen- 

fon of water in a cgpillary tube was owing to the attraction 
of a ſmull annular ſurface on the infide of the tube, which touch'd 
the r part of the unter: Among the ſeveral experiments made 
uſe of to prove this afſertion,” was that of à glaſs funnel of ſeve- 
ral inches diameter, with its ſmall end drawn out into a very fine 


tube ; which funnel being inverred and filled with water, the 


whole quantity of water therein coitained was ſuſtained above 
the lee by the attraction af that narrow ſmall ring of glaſs, 
with which the upper ſurface of the water was in contat, © © 

Soon after that diſcourſe was publiſhed, there che out 4 
book, by a member of the Royal Society in which he accounted 
for that experiment in the following manner. | 


Plate XIII.) full of water, and whoſe wide end ftands in a ve 
of water as BC, and if the top of the ſunnel A end in a ca- 
pillary tube apen at A, the whole water will be ſuſtained, vis. 
the column A by the attraction of the circle of glaſs within 


the tube immediately above it, and all the reſt of t 2 
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of water, as F,. Dd, Ee, Gg. &c. in ſome meaſure by the at» 
traction of the parts of the glaſs above them, as P, B, E, G ; 
and that the {mall columns ar threads af water Dd and EC do 
not flide down to Ff and Gg, and fo go quite down, fecms td 
be owing to their cohofien with the column A 4, ſuſtained by 
the capi tube A; for if you break off the ſaid tube at 
DE, the whole water will immediately fu deu. 
As this ſolution is very different-from what Dr. Faria had 
given before, he examines into this Gentleman's account of the 
experiment, either to demonſtrate its inſufficiency or to tetract 
his n ſolution; and he gives the following experiment. 
Th funnel APBGC (as in Fig, ) Whole lower BC 
FG was cylindrical to a — height, and 1 top 
was drawn out into a ſine tube at A, being filled with watet to 
the height B, fa that the ſurface of th water F G did not 
reach to the arched part af funnel, the Dr. touched the end 
A with a wetted finger, by which means a ſmall quantity bf 
water being inſinnated into the capillary tube at A, the water 
contained! in the funnel was above the level of the 
water in the ciſtern DE; 2s in the former experiment. 
In hay 8 22 2 — ſmall 7 42 
into which we may ſuppoſe the cli water FBGC to 
be divided, are no ways — 
arched part of the gla's above them, ſince I no con- 
tact therewithʒ nor is there any ſuch middle column of water, 
which by its contact with the tube at top, is both ſuſtained it- 
ſelf, and helps to ſuſtain the columns about it: Upon the fap- 
poſitian of which two particulars that Gentlemao's ſolution 
was founded. nne „D | 
This 1 may bo thus accounted ſor . the cylinder 
of water FBG © by its weight balances a part of the preſſure 
of the atmoſphere, which 1s incumbent on the water in the 


and endeavours to force that cylinder upwards; the 


reſt of that preſſure is balanced bythe ſpring of the air AFG, 
which is included between the cylinder of water FGBC, and 
the ſmall column of water in the capillary tube A: But as this 
air by its ſpring preſſes equally overy way, it muſt balance 3s 
much-of the prefſure of the atmoſphere upon the little column 
of water at A, as it does of that upon the water in the ciſtern; 
the remainder of the preſſure of the atmoſphere upon the co- 
lumn of water at A is ſuſtained by the force with which that 
column adheres to the gapillary tube, which, therefore, does 
exactly balance the weight of che cylinder of em 

Vor. VE 13 $ſf = 


by the attraction of che 


* 


5 ä act upon any part 


. 4% is capable of ſuſtzining 


dos ME M OIRAS of the 


| . te real, tho' nit the Immediate cauſe of in fubpen- 


| The experiment ſucceeds in the ſame manner when a co- 
lumn'of mercury, inſtead of the column of water FG BC, is 
raiſed into the funnel, the top of the tube being touched with 
u wet finger, as before: But then the height of the mercury 
in the funnel muſt be as much lefs than that of the water, as 
its ſpecific gravity is greater. | 67 

Dr. Furin comes next to examine, whether the riments 
in Phil. Tranſ, Ne 355. would ſucceed in vacuo; and whether 
water could be ſuſpended in a wide tube by means of a capil- 
Iary at top at a greater height than what it can be raiſed to by 
the preflure of the atmoſphere. Wes 
In order to this he boiled ſome water, and afterwards'ex- 


 havſting it of its air, thoſe experiments all ſucceeded in the 


exhaaſted receiver, in the ſam manner as in the open air: 
[The 13th Exp. in particular was made with a tube of about 
35 * 5 in length, and 4 of an inch in diameter, 1 (ht 
ing drawn out into a fine capillary; which being filled with 
water, exhauſted of its air, as above-menti the whole 
quantity continued ſuſpended in the exhauſted receiver. = 
This plainly ſhews, that the ſucceſs of that experiment 
does not depend on the preflure of the air; ſince the ſmall 

antity of air left in the receiver was by no means capable of 
Saſtainin the water at ſo great a height; and 3338 
that the height at which water may be ſuſpended in this man- 
ner, is not limited by that prefure., a1] 
+. But here a conſiderable difficulty preſents itſelf to ſuch as 


- attentivelyconfider this experiment: In order to make which 
the better appear; it will be proper to obſerve what. ba 


when a fimple capillary tube is filled with water exhauſted of 
| air, and included in the extauſted receiver.. | 
I this caſe the whole column of water contained in the 
tube AC B Fig. y. is ſuf d by the attraftion of the anm- 
lus at the top of the tube A; and tho' that annulus do not im- 
of the water, but What is either 
tiguous to it, or ſo near as to be within the ſphere of its at- 
ion, which extends but to a very ſmall diſtance; yet it is 
impoſſible, that any other part of the 'water, as for inſtance 
at at C, ſhould part from the water above ic and fink down, 


- 


pbecauſe irs deſecnr is oppoſed by the attraction of the conti- 
-guous annulus'at C; for, this being ogg! to the upper annulus 
þ a column of water of the lengm 

a has? "AB; 
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AB; and conſequently, is more than ſufficient for ſupporting 


the column of water below it CB: From which it is plain, thas- 


no part of the water contained in the tube can bly deſcend, 


unleſs the upper part, aſſiſted by the weight of the water be- 


low it, be ſufficient to overcome the attraction of the annulus 


of glaſe at A 


But in ſuch a compound tube (as that made uſe of in the Dr 
experiment) A CB Fig. 6. the caſe is very different; and it 
does not catily appear, why in a vacuum any part of the water 
in the wider part of the tube, as for example at C, ſhould not 
leave that which is above it and deſcend ; fince the annulus at 
Cis by much too wide to ſuſtain a column of water of ſo great 
a length as CB. | MM 

The beſt anſwer the Dr. can give to this difficulty is, that 
the cohefion between the watgt contained in the capillary and 
that below it; is ſufficient td balance the weight of the ſuſ- 
pended column: But how far this cohefion may depend upon 


the preſſure of 'a medium ſubtile enough to penetrate the re- 
cciver, is worthy of confideration: For, tho' ſuch a medium 


will pervade the pores of the water, as well as thoſe of the 
glaſs ; yet it will act with its entire preſſure upon all the ſolid 
particles, if they may be ſo called, of the ſi of the wa- 
ter in the ciſtern ; whereas, ſo many cf the ſolid particles of 
the water in»the tube, which happen to lie directly under the 
ſolid particles of the water above them, will thereby be ſe- 
cured from this preſſure; and conſequently, there will be a leſs 
preſſure of this medium upon any ſurface of the water in the 
tube below the capillary, than upon an equal ſurface of the 
water in the ciſtern: So that the column of water ſuſpended 
in the tube may be ſuſtained by the difference between thoſe 
two preſſures . This explication ſeems to be favoured by the 
following experiments, which may all be accounted for in the 
ſame manner. POR 

The firſt is the famous experiment of the ſuſpenſion of mer- 
cury, exhauſted of its air to the height of 70 or 75 inches 
the Törritellian tube in the open air; to which may be added 
the ſuſpenſion of mercury likewiſe exhauſted of air within the 
exhanſted receiver, as related by M. Papin, in his conrinuation 
du digeſteur: Next are the experiments made by the famous 
M. Hagens, and deſcribed by him in Phil. Tran/. N“ 86. of 
the — of poliſhed plates with a confiderable force in the 


exhauſted receiver; as likewiſe of the running of water and 
mercury, when purged of - o_ a fi phon of unequal legs 
| | 2 in 
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£08 MEMOIRS of the 
in vacuo: All which he accounts for from the ſame principle, 
and much 2 , as Dr. Jurin has made uſe of for 
explaini e experiment ern 

A0 to the exiſtence of. ſuch a medium, vide Sir Iaac NeWton's 
queries at the latter end of the laſt edition of his optics. 
Dr. urin having made ſome ments on mercury before 
Royal Society, which were exactly the reverſe of thoſe made 
Dr. Taylor, Mr. Hauksbee and himſelf on water, he com · 
prizes the whole of this affair in the follqwing propoſitions, the 


ments 4 
TL 
Ti be. 


Prop. 2. The particles of quickſilver attraft each other, 
This is likewiſe manifeſt from the ſpherical figure, into which 
a drop of mercury forms itſelf upon a table; and from two of 
them immediately running , as ſoon as they come to 


touch, 0 | 

Prop. 3. Water is attracted by glafs. 
This plain — on this ſubject. 
Prop. 4. Quickſilver is attracted by glaſs. 0. 


a clean paper, 
drawing the glaſs gently away, the quickſilver will adhere to it, 
and be drawn away with it; and if the glaſs 
the paper, the quickſilver will be taken up by 
manner as à piece of iron is drawn up by the loadſtone, and will 
adhere to the glaſs by r in 
roport ion to the bulk of the drop, as _ an or 
din 1 if _ gle p be ſorvewhat ob- 
iquely, the dro mercury will roll ſlowly upon its axis along 
the underſide of the laſs, el 1t come i ava, where 
it wil be e as . . 3 
Exp. 2. I a pretty large — f 4 
Pope and two pieces of * made to touch it, — 
de ; upon drawing the glaſſes gently from each other, the drop 


of mercury will re to them both, and be viſibly drawn out 
from a globular to an oval figure, the longer axis oy 


the middle of thoſe ſurfaces, in which che drop 
gafles, | 


EE ._. Prop. 
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Prop. 6. The particles of quickſilyer are more ſtrongly 
nad by Sh ober than by g Ar 
1b. 1. If a ſmall tube #3 AB Fig. 7. open at both. ends, 
into à glaſs - veſſel, filled with mercury, and be. held 
1 veſſel, r my TIES 
it may appear mercury w „ enter into t 

wi within it at ſoove depth, as CE. below the ſurface 
the mercury in the veſſel CD; and this depth will always be 
procally as the diameter of the tubes. 
Ln thin experiaere @ column of mercury of the height C E en- 
vours to the mercury higher into the tube; and as glaſs 


Kev 
1 


2 f 


4 


been already proved to attract quis kſilver, the attraction of 
ſurface on the inſide of the tube, which is contiguous 


of the „ will likewiſe conſpire ts for- 

i atone. Wha oppolcs the aſcent of the — 10 
power, by which that part of it, which endeavours to riſe 
into the glaſs is drawn bac 


F. 


Fr 
i 


k by the attraction of the other mex- 
3 ; and this does not oni 


ſe, but likewiſe the weight of the 
column of mercury of «the height CE; and conſequently, this 
Aurel is confderably ſtronger than the ama ten of the 


8 
The cauſe, therefore, that ſuf the weight of the column 
rcury CE (being the . tus we the attraction of 
e annular ſurface of the tube at E, and that of an equal ſur- 
of the quick6lyer in the ciſtern, from 
that endeavours to riſe into the tube, muſt 
unite ittelſ to ſuch an annulus of the gla 
portional to that annular ſurface, or to | 
And fince the column ſuſtained mult be A — 


which it is in cont 


aan 


"fore to the diſtance between 


cis MEBMOIRS y the | 
that ſuſpends it, that column muſt likewiſe be as the diameter of 
the tube ; but the column ſuf! is as the ſquare of the dia- 
meter of the tube and the height CE conjointly : From whence 
it follow —.— the 2 9 3 729 as the diameter of the tube 
reciprocally, as it 1s found to Experiment. „, 
- The experiment of the an of water abore the level in 
capillary tube is juſt the reverſe of this. : 1 
Bop. 2. Quickfilver being poured into the inverted fiphon 
ACB (as in Fig. 8.) ene of whoſe legs A Cis narrower than the 
other CB; the beight CE at which. the mercury ſtands in the 
wider leg C B, is greater than the height CD, at which it ſtands 
in the narrower leg CA. | 8 293 
On the contrary, water ſtands higher in the narrower leg than 
ies ene 
xP. 3. as in Fig, 9. are ane 
Nee 
of this is another glaſs plane of the ſame fize, which at the ex- 
. e ſe to the . opens to —— 
at te extremity BD, When mercury is 
— this box to any height as CE, it ipſinuates itſelf the 
two glaſs planes, and riſing to different he ights between the __ 
where the opening is greater or leſs, it forms the common hyper- 
bola CC FP, one of whoſe aſymptotes is the line on which the 
ſurface” of the mercury in the box touches' the inner glaſs; the 
other is the Ute AC, in which the planes are joined: This hy- 
obola having been carefully examined by Mr. Hauksbee and t 
the rectangle E HG, whereſoever taken, proved always equal 
to itſelf, to as great accuracy as could be expected, when the 
planes were opened to any confiderable angle: But hen the 


{opening was very ſmall, the inequalities of the planes, tho' the 
"beſt the 


Dr. cou ure, bearing a greater proportion than be- 
Det li, oceaboned a very ſenſible va- 
riation, Which, by the bye; the Dr. takes to be the reaſon, vy 
the ordinates found by Mr. Hauksbee, in examining the curve pro- 
duced in a cotitrary pofition, upon dipping two lanes, fo 
joined, into 8 of wine, do not anſwer to thoſe of the hyperbola. 

Exp.4 AB (as in Fig. 10) is @ perpendicular ſection thro” 
two glaſs _—_ join d at A, opal tn 2 — le at 
Bz C nts a pretty lar m t ar 
the better) which bring — — the 66-6 ho 
ing the planes in an erect poſition, with the extremity A down- 
wards, retires from the contact of the planes to D, upos inclin- 
ing the planes towards an horizontal poſition; and m— 


TH becomes greater or leſs, as the planes are more or leſs in- 
| n N 4 gre Neff 
A of any oily or watery liquor moves the contraty 
as has bros ſewn by Mr. — W. ay / me 
| - Exp. 5. AB (as in Fig. a f.) is a tube open at both ends; 

a foot or two in l i W iden out into 
a ſine capillary at B: This tube being fill'd with mercury, the 
whole column of quickfilver will he ſuſtained therein, provi 
_ ded the capillary tube at B be ſufficiently ſmall; but if the 
ercury in the extremity B be ſuffer'd to touch any other 
it runs all out of the tube: If without letting it touch 
any other mercury, a ſmall part of the end B be broken off, 
Ty. merc ry ny _ out till-it Su © ” Y _ height as 
at it will again 3 kt eight BC, in near 
in «reciprocal proportion — of the ſwall end 4 
The ſeventh experiment in Phil. Tramſ. N' 355 is the 
reverſe of this. r 0" "597; 6 OE ee 
Es. 6. Is the ſame an ſubſtance with the former, only that 
A A (as in Fig, 12) inſtead 
at * 4 , : ; [7 W 
be reverſe of this experiment in water is the 13th in the 
ſaid Phi. Tranſ. „„ nt * — 
In all theſe experiments it is maniſeſt, that the effeRt- is 
owing to the difference between the two attraQtions, by which 
the mercury tends to glaſs and to its own body; they being 
always oppos d to each other $0 that a — * explication 
is no wayss neceſſary ; only the Dr. anſwers the following 


ln the experiments brought to demonſtrate the fourth propos". 


Gtion, the globule of mercury adheres to the glaſs in'a pla 

ſurface;-which cannot be done without i ng” the - ſurface 
of the globule ; and conſequently; removing ſome of its par- 
"chico frond the contact of each other: If therefore they tend 
more ſtrongly to cach other than to the glaſs,' why do they not 
tecede from the glaſs, and aſſume a figure perk ly ſpherical, 


"ay they may all have the greateſt poſſible with cach 
other ? Le | | , ao | wn 

To this it may be anſwerd, that the power, by which mer- 
cury is , either by glaſi or by other mercury, is qro- 


portional to the attracting ſurſace; and therefore, tho cli 
paribus, the tendency of mercury to glaſs bginot ſo ſtrong as 


other et in this cal# 
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ber of mercurial particles coming into contact with the glafs 
than __ — act ae + preempt is me 
at the attractiop giats prev can 
£ —— to adhere to it: For, the number of mercurial 
ticles which loſe their contact wich the other mercury, 1 no 
more than jwhat makes up the difference of ſurface, which 
ariſes from changing the figure of the drop: 7 the par- 
, tot ” 2 , are 
oſe that conſtituto the plarie ſurface, in which the glo- 
bule touches it. 5 1 , ERR 1 4 3417 04 eee 
Which conſideration ſhould likewiſe be applied to the ſuf 
of quick ver in glaſs tybes, cither at extraotdinary 
ſights in * oy dir, or at leſſer (heights in a vacuum, as 
above · montionod: For, the top of the tube ſpherical, 
or nearly ſo, it will be found; that the contact of the | 
with the extremity of the tube, is to the contact with other 
mercury, which would be gain d by its leaving the top a the 
tube and deſcending a very ſmall ſpace, in à ratio inſi 
great; and conſequently, that the contact of the mercury wi 
the top of the tub ia one cauſe of the ſuſpenſ ion. 
Corol. x. From this propoſition it appears, that in a barame- 
ter made wich a narrow tube, the. flrer will never ſtand 
at ſo great a height, as in à wider: Which accounts for the 
non fo often mentioned by M. De ia Hire in the 
Memoirs ofthe Royal Academy of Sciences at Paris 3 to wi 
that in the barometet he conſtantly made uſe of for his an 
obſervations, the quickfilver did not riſe ſo higb, as in another 
he kept by bim, by about three lines and à half, which is near 
$ of an inch Zngli meaſure : For, he tells us, that the tube 


. of his barometer was very ſmall 5 ſo that there is no need of 
baving recourſe to any 


peculiaricy, either in the quickfilrer 
or the glaſs of which that tube was made; or to the ampercep- 
tible remnant of air left in the tube; from ſame of which 
eauſes that eſſoct and ſome others of the ſame kind were ſup- 
pos d to proceed. ea ef ee rn 
ll 
wi irrcgu : 5 4 : 
mercury depends partly upon the diameter of that part of the 
tube that touches ĩhe upper ſurſace of the mercury; it is plain, 
that the unavoidable inequalities in the diameter of the tube 
will be more conſiderable, in reſpect to the whole diameter; 
and cohſeq uenty, will affect the 2 of the mercary 
þ tabe than in a wider: this Dr. Jurin takes 
FI pd 
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to be the reaſon, why it it ſo very difficult to make tuo baro- 
meters, which ſhall exactly agree in the height of the mer- 
cury in all diſpoſitions of the air; Wr if the tubes be 
very narrow. This irregularity is more conſiderable in 
the pendent barometer, in which the mercury moves thro” 4 
large ſpace, in order to make a ſmall alteration in the lengh 
of the column ſuſpended. . The ſame. confideration is ea 
extended to thoſe levels, that depend upon the riſing of 
mercury to the ſame height in the oppoſite legs of a bent 
tube ; an inſtrument of which kind was offer'd for the ſervice 
of the public: And as the effect is juſt contrary in levels made 
with water or ſpirits of wine, due regard ought to be had to 
this progeny in the conſtruction. of thoſe inſtryments, by 
making the tubes ſufficiently wide, in order to diminiſh the 
air as much as poſſible. 


An Account of a ing Pall Water from 4 
tbe — is, 4 D,. Rickas len. Phil Trank 


N' 363. p. 1099. 


D R. Richardſon gives the following account of a remark 
Cola 


able ſpout of water, that fell on Emott- More near 
in Lancaſbire on the third of Zune 1111. about ten 
o'clock in the morning; when ſeyeral perſons who were em- 
plby'd in cutting peat near the placet-where this accident hap- 
upon a fodden were ſo terrified/With--an unuſual noile 
in the air, that they left their Work und tan home, which was 
about a mile from the place ; but to-their great ſurprize they 
+ interce e ern wa in the way was 
upwards cet age minutes ot time, 

and has overflown the bei ggg. , 

It is to be obſery'd, that ther was no rain at that time on 
Emott-more, only a miſt, which is very frequent upon thoſe 
high mountains in ſummer time: There was a great darkneis 
in the place where the water fell, without either thunder or 
lightning, as the Dr. was inform'd by an cye witneſe. The 
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